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The mechanism responsible for the delay in restoration of 
ovarian function in the post partum human female is as 
yet not fully understood. Only few and fragmentary data 
relating to the hypothalamic-pituitary-ovarian axis 
during this period are available. The purpose of the pre-
sent study was to investigate the following factors in 
nursing and in bromocriptine-treated, early puerperal 
women : 
1. The precise relationship between gonadotrophins, pro-
lactin and 17B-oestradiol, 
2. The pituitary response to the exogenously administered, 
provocative stimulants LH-RH and TRH, 
3. The influence of exogenously administered 17 6-oestra-
diol on gonadotrophins and prolactin, and 
4. The influence of exogenously administered 17ß-oestra-
diol on the pituitary response to the provocative exo-
genous stimulants LH-RH and TRH. 
It was hoped that these studies would elucidate the ope-
rative feedback mechanisms between hypothalamus, pitui-
tary and ovary during the stage of physiological hyper-
prolactinaemia. The literature concerning the above men-
tioned material will first be reviewed. 
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1. SURVEY OF THE LITERATURE 
1 . 1 . 1 . FSH IN NURSING WOMEN. 
Faiman et al. (1968) found by radio-immuno-assay techni-
que that serum FSH concentrations of lactating women at 
6 weeks post partum were similar to those found during 
the normal menstrual cycle. Later on it was established 
that during late pregnancy and the first 10 days after 
delivery serum FSH levels are either very low or undetec-
table (Crystle et al. 1970, Reyes et al. 1972). There is 
a return to values in the normal or upper normal range 
of the follicular phase of the menstrual cycle, from the 
tenth to the twentieth day post partum (Reyes et al. 19 72, 
Said and Wide 1973). Jeppsson et al. (1977) described a 
slower rise and in their study levels above or in the 
upper normal follicular range were seen only at approxi-
mately 4 weeks post partum. 
1 . 1 . 2 . LH IN NURSING WOMEN. 
In t h e p a s t v e r y l i t t l e was known a b o u t s e r u m LH d u r i n g 
p r e g n a n c y , due t o t h e c r o s s - r e a c t i o n b e t w e e n LH and HCG 
i n t h e a s s a y - t e c h n i q u e s t h e n i n u s e . R e c e n t l y T h o r e l l e t 
a l . (1976) d e s c r i b e d and c h a r a c t e r i s e d a s p e c i f i c a n t i -
se rum f o r r a d i o - i m m u n o - a s s a y o f LH i n t h e p r e s e n c e o f 
HCG. They d e m o n s t r a t e d t h a t p l a s m a LH d e c l i n e s t o v e r y 
low l e v e l s d u r i n g t h e f i r s t t r i m e s t e r o f p r e g n a n c y . De 
l a L a s t r a and L i a d o s (1977) c o m p a r e d t h e t o t a l p o s t m o r -
tem p i t u i t a r y c o n t e n t of LH i n p r e v i o u s l y h e a l t h y p r e g -
n a n t and n o n - p r e g n a n t women who h a d d i e d a s a r e s u l t o f 
t r a u m a . They found s i g n i f i c a n t l y l o w e r p i t u i t a r y LH i n t h e 
p r e g n a n t t h a n i n t h e n o n - p r e g n a n t g r o u p , w h i l e t h e l o w e s t 
v a l u e s w e r e o b s e r v e d t o w a r d s t h e e n d o f g e s t a t i o n . T h e r e -
f o r e i t may be c o n c l u d e d t h a t p l a s m a LH i s low d u r i n g 
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pregnancy . No c l e a r d a t a a r e a v a i l a b l e on IJH in the e a r l y 
Puerper ium, s i n c e in a l l p u b l i s h e d r e p o r t s an a s s a y -
t e c h n i q u e has been used which has a c r o s s - r e a c t i o n b e -
tween LH and HCG. I t may be p o s t u l a t e d , however, t h a t LII 
i s low du r ing the e a r l y Puerpe r ium. In g e n e r a l HCG i s e x -
c r e t e d w i t h i n 12 to 14 days p o s t par tum (Midgley and 
J a f f e 1968, Yen e t a l . 1968). T h e r e a f t e r LH has been r e -
p o r t e d below the range of t h e normal mens t rua l cyc le in 
l a c t a t m g women on the f i f t e e n t h day p o s t partum (Canales 
e t a l . 1974). Rol land e t a l . (1975a) a l s o demons t ra ted 
t h e s e low normal LH va lues for a t l e a s t 2 8 days a f t e r 
d e l i v e r y in l a c t a t m g women. On the o t h e r hand, Said and 
Wide (1973) found normal LH l e v e l s in n u r s i n g mo the r s , 
a l though no LH v a l u e s in the range of t he midcycle peak 
could be d e t e c t e d . 
1 . 1 . 3 . 17 6-OESTRADIOL IN NURSING WOMEN. 
Produc t ion of 1 7 ß - o e s t r a d i o l by t h e f o e t o - p l a c e n t a l 
u n i t l e a d s t o very high plasma l e v e l s in t he mother 
du r ing the l a t e r s t a g e s of p regnancy . P l a c e n t a l o e s t r a -
d i o l i s e x c r e t e d very r a p i d l y a f t e r d e l i v e r y and w i t h i n 
approx imate ly 72 hours o e s t r a d i o l has r e t u r n e d to the 
l e v e l s seen in t he e a r l y f o l l i c u l a r phase of the mens t ru -
a l cyc l e (Rolland e t a l . 1975a) . In l a c t a t m g mothers 
o e s t r a d i o l remains low for a long p e r i o d (Reyes e t a l . 
1972, Said e t a l . 1973, Delvoye e t a l . 1978) . Seve ra l 
a u t h o r s (To l i s e t a l . 1974, Bonnar e t a l . 1975, Rol land 
e t a l . 1975a) have demons t ra ted t h a t t h i s p e r i o d p a r a l -
l e l s t h a t of h y p e r p r o l a c t i n a e m i a . I t may t h e r e f o r e be 
p o s t u l a t e d , t h a t no f o l l i c u l a r ma tu ra t i on occurs in n u r -
s i n g women d u r i n g the p e r i o d of p h y s i o l o g i c a l h y p e r p r o -
l a c t i n a e m i a . 
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1.1.4. PROLACTIN IN LACTATING WOMEN. 
Plasma prolactin levels during late pregnancy and the im-
mediate post partum period are high (Tyson et al. 1972, 
Frantz et al. 1972). During the early Puerperium prolac-
tin remains high, but tends to decline, reaching non-
pregnant values within 2 to 3 weeks in non-lactating 
mothers. This process is delayed during lactation (Reyes 
et al. 1972, Frantz 1974, Noel et al. 1974, Tolis et al. 
1974, Delvoye et al. 1978). Breastfeeding causes an im-
mediate and marked increase in prolactin which returns 
to baseline levels within 2 hours (Frantz et al. 1972). 
Noel et al. (1974) demonstrated, that, although basal 
prolactin levels returned to normal, an increase during 
suckling could be observed as long as 2 8 weeks post par-
turn. 
1.2.1. FSH IN NON-LACTATING PUERPERAL WOMEN. 
As with lactating women FSH also remains low in non-
lactating women who receive no hormonal medication, at 
least until 15 days post partum (Jaffe et al. 1969, 
Crystle et al. 1970, Reyes et al. 1972, Crystle et al. 
1973, Said and Wide 1973). Most authors agree, that in 
non-lactating women FSH levels return to normal by the 
third week post partum (Jaffe et al. 1969, Reyes et al. 
1972, Bonnar et al. 1975). Crystle et al. (1973), however, 
found very low FSH values in non-nursing women as long 
as 30 days post partum. Faiman et al. (1968) demonstra-
ted FSH concentrations in the normal follicular range in 
non-lactating women at 6 weeks post partum. 
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1.2.2. LH IN NON-LACTATING PUERPERAL WOMEN. 
As was mentioned p r e v i o u s l y HCG i s e x c r e t e d w i t h i n 12 to 
14 days p o s t partum (Midgley and J a f f e 1968, Yen e t a l . 
19 6 8 ) . From the f i f t e e n t h day p o s t partum onwards LH i s 
found in the low normal range ( Ja f fe e t a l . 1969, C r y s t l e 
e t a l . 1970, C r y s t l e e t a l . 1973) . There i s some c o n t r o -
ve r sy about t he r a t e a t which LH r e t u r n s t o p r e - p r e g n a n -
cy l e v e l s . J a f f e e t a l . (1969) d e s c r i b e d a g radua l LH 
r i s e a f t e r 17 days p o s t par tum, w i t h o u t an acu te e l e v a -
t i o n . Keye and J a f f e (19 76) confirmed t h e s e f i nd ings and 
obse rved a r e t u r n of LH t o e a r l y f o l l i c u l a r va lues in 
t he t h i r d week p o s t par tum. C r y s t l e e t a l . (1973) , how-
e v e r , s t u d i e d a group of n o n - n u r s i n g women in whom LH 
was very low a t l e a s t u n t i l t he t h i r t i e t h day p o s t p a r -
turn. Faiman e t a l . (1968) found serum LH c o n c e n t r a t i o n s 
in n o n - l a c t a t i n g mothers w i t h i n t h e normal c y c l i c range 
6 weeks a f t e r d e l i v e r y . 
1 . 2 . 3 . 17B-OESTRADIOL IN NON-LACTATING PUERPERAL WOMEN. 
In t h e i m m e d i a t e p o s t p a r t u m p e r i o d , a f t e r p l a c e n t a l 
o e s t r o g e n s h a v e b e e n e x c r e t e d , p l a s m a o e s t r a d i o l i s v e r y 
l o w . In a s t u d y by Donnar e t a l . (1975) p l a s m a - o e s t r o -
g e n s i n c r e a s e d i n n o n - l a c t a t i n g women t o s i g n i f i c a n t l y 
h i g h e r l e v e l s t h a n i n l a c t a t m g women, f rom t h e s e v e n -
t e e n t h day p o s t p a r t u m o n w a r d s . T o l l s e t a l . (1974) a l -
s o f o u n d h o r m o n a l v a l u e s c o m p a r a b l e w i t h t h e f o l l i c u l a r 
p h a s e o f t h e m e n s t r u a l c y c l e , i n n o n - l a c t a t i n g women by 
t h e t h i r d week p o s t p a r t u m . S i n c e FSH and LH a l s o a p -
p r o a c h f o l l i c u l a r v a l u e s by t h a t t i m e , one may c o n c l u d e , 
t h a t t h e r e i s some f o l l i c u l a r m a t u r a t i o n , i n d i c a t i n g 
e a r l y r e s t o r a t i o n o f o v a r i a n f u n c t i o n (Reyes e t a l . 1 9 7 2 ) . 
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1 . 2 . 4 . PROLACTIN IN NON-LACTATING PUERPERAL WOMEN. 
Serum p r o l a c t i n l e v e l s , w h i c h a r e h i g h a t d e l i v e r y , 
d e c l i n e more q u i c k l y i n n o n - n u r s i n g t h a n i n n u r s i n g wo­
men. A p p r o x i m a t e l y 2 weeks a f t e r d e l i v e r y b a s a l p r o l a c ­
t i n c o n c e n t r a t i o n s i n n o n - l a c t a t i n g women a r e n o r m a l a n d 
s i g n i f i c a n t l y l o w e r t h a n t h o s e i n l a c t a t i n g m o t h e r s 
(Hwang e t a l . 1 9 7 1 , Reyes e t a l . 1 9 7 2 ) . 
1.3. BROMOCRIPTINE. 
Bromocriptine (2-bromo-a-ergocryptine-mesylate, registe­
red trade name: Parlodel ) is a semi-synthetic ergot al­
kaloid of the Δ9,10-ergopeptide series. The structure is 
shown in figure 1. (Flückiger 1976). 
н3с^ ^ с3н 
CH 
Figure 1. Bromocriptine. 
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The various pharmacological effects, of which inhibi-
tion of prolactin release is the most prominent, are 
probably due to stimulation of dopamine receptors 
(Hökfelt and Fuxe 1972, Fliickiger 1976). 
Bromocriptine inhibits prolactin release in all verte-
brates so far investigated. This inhibition is the result 
of a direct action on the pituitary prolactin producing 
cells (Pasteéis et al. 1971, Tashjian and Hoyt 1972, 
Fliickiger et al. 1976) . 
Bromocriptine is very effective in the inhibition and 
suppression of lactation (Del Pozo et al. 1972, Varga et 
al. 1972, Brun del Re et al. 1973, Rolland and Schelle-
kens 1973). 
It has also been recognized as a potent alternative in 
the treatment of ideopathic Parkinsonism and acromegaly 
(Liuzzi et al. 1974, Lees et al. 1975, Thorner et al. 
1975, Chiodini et al. 1975, Calne et al. 1976, Lieberman 
et al. 1976, Parkes et al. 1976, Teychenne et al. 1976). 
Hyperprolactmaemia is accompanied by hypogonadism, lea-
ding to cycles with insufficient luteal phases, anovula-
tory oligomenorrhoea and ultimately amenorrhoea. Further-
more it is known to cause relative or absolute impotence 
in men. These conditions can easily be treated with 
bromocriptine, which leads to cessation of galactorrhoea 
and restoration of gonadal functions (Lutterbeck et al. 
1971, Besser et al. 1972a, Varga et al. 1973, Besser and 
Thorner 1976, Corbey 1976, Rolland and Corbey 1977, 
Nagulesparen et al. 1978). 
There is now some evidence to suggest that bromocriptine 
can also be used for induction of ovulation in normopro-
lactmaemic amenorrhoea (Seppäla et al. 1976, Tolls and 
Naftolin 1976, van der Steeg and Coelmgh Bennink 1977). 
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I t may a l s o b e e f f e c t i v e i n t h e t r e a t m e n t o f P r e m e n s t r u a l 
T e n s i o n Syndrome ( B e n e d e k - J a s z m a n a n d H e a r n - S t u r t e v a n t 
1 9 7 6 , A n d e r s c h e t a l . 1 9 7 8 ) . 
1 .4. HORMONAL FINDINGS IN BROMOCRIPTINE-TREATED PUERPERAL 
WOMEN. 
I n b r e a s t f e e d i n g women FSH r e t u r n s t o n o r m a l b e t w e e n t h e 
t e n t h a n d t h e t w e n t i e t h day p o s t p a r t u m , w h i l e LH r e m a i n s 
low f o r a t l e a s t 28 d a y s ( s e e 1 . 1 . 1 . a n d 1 . 1 . 2 . ) . D u r i n g 
t h e s t a g e o f h y p e r p r o l a c t i n a e m i a , a s d e t e r m i n e d by t h e 
low p l a s m a o e s t r a d i o l c o n c e n t r a t i o n no f o l l i c u l a r g r o w t h 
o c c u r s . T h e r e i s l i t t l e d i f f e r e n c e b e t w e e n ΓΞΗ l e v e l s i n 
l a c t a t i n g a n d n o n - l a c t a t i n g women. LH, h o w e v e r , b e g i n s 
t o r i s e e a r l i e r i n t h e l a t t e r g r o u p . From t h e s e v e n t e e n t h 
day p o s t p a r t u m o n w a r d s o e s t r a d i o l i s s i g n i f i c a n t l y 
h i g h e r i n n o n - l a c t a t i n g t h a n i n l a c t a t i n g m o t h e r s . D u r i n g 
t h i s p e r i o d p r o l a c t i n l e v e l s i n n o n - n u r s i n g women r e t u r n 
t o n o r m a l . One may t h e r e f o r e c o n c l u d e , t h a t t h e r e i s a 
d i r e c t o r i n d i r e c t r e l a t i o n s h i p b e t w e e n t h e p r e s e n c e of 
h y p e r p r o l a c t i n a e m i a a n d t h e d e l a y e d r e s t o r a t i o n o f o v a ­
r i a n f u n c t i o n ( D e l v o y e e t a l . 1 9 7 7 , R o l l a n d e t a l . 1 9 7 5 a ) . 
F u r t h e r m o r e i t h a s b e e n d e m o n s t r a t e d t h a t i n h i b i t i o n o f 
l a c t a t i o n by b r o m o c r i p t i n e may a c t u a l l y e n h a n c e t h e r e ­
s t o r a t i o n o f o v a r i a n f u n c t i o n . B r o m o c r i p t i n e when g i v e n 
i n t h e p o s t p a r t u m p e r i o d t o i n h i b i t l a c t a t i o n , i s known 
t o p r o d u c e an i m m e d i a t e f a l l i n p l a s m a p r o l a c t i n t o l e v e l s 
w i t h i n t h e n o n - p r e g n a n t r a n g e (Del Pozo e t a l . 1 9 7 2 , 
Varga e t a l . 1 9 7 2 , Brun d e l Re e t a l . 1 9 7 3 , R o l l a n d a n d 
S c h e l l e k e n s 1 9 7 3 ) . In t h e s e women FSH i s r e s t o r e d t o n o r ­
mal l e v e l s p r o b a b l y a s e a r l y a s t h e s e v e n t h t o t h e 
t w e l f t h day p o s t p a r t u m ( N a d e r e t a l . 1 9 7 5 ) . I n b r o m o -
c r i p t m e - t r e a t e d , p u e r p e r a l women LH was a l s o f o u n d 
w i t h i n t h e n o r m a l r a n g e a s e a r l y a s t h e f o u r t e e n t h day 
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post partum by which time HCG excretion is complete 
(Rolland et al. 1975b, Villalobos et al. 1976). Although 
Villalobos et al. (1976) demonstrated a quicker return 
to normogonadotrophism in bromocriptine-treated women, 
they disagree with the finding of Rolland et al. (1975b) 
of an increase in 17B-oestradiol (indicating follicular 
growth) during the third and fourth week post partum. 
1.5.1. LH-RH TEST. 
The primary chemical structure of ovine Luteinizing Hor­
mone Releasing Hormone (LH-RH) has been established and 
is shown in figure 2. (Matsuo et al. 1971a, Matsuo et al. 
1971b, Schally et al. 1971, Amoss et al. 1971). 
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This decapeptide causes a marked release of pituitary LH 
resulting in higher plasma concentrations and also leads 
to a smaller, but significant increase in plasma FSH 
(Guillemm 1964, Schally et al. 1971, Kastin et al. 
1972). Following rapid i.V. infusion of LH-RH in the 
early follicular phase of the normal cycle LH rises 
within 5 minutes, reaches maximum concentrations by 20 
to 30 minutes and returns almost to normal 90 minutes 
after injection. The FSH level, however, rises more slow­
ly, reaches its maximum only after 45 minutes and does 
not return to its pre-injection value for some 3 hours 
(Keye et al. 1976). This LH response is dose-dependent 
in concentrations up to 100 Ч LH-RH, as is that of FSH, 
albeit to a lesser extent (Kastin et al. 1971, Besser et 
al. 1972b). 
Marked variations in the responses to LH-RH during the 
different phases of the menstrual cycle have been obser­
ved: A change in LH-RH responsiveness of the pituitary 
with greater and more sustained LH release is observed 
from the early to the late follicular phase. The LH 
response is maximal during the immediate pre-ovulatory 
phase. During the luteal phase the LH response is greater 
than during the early and mid-follicular phases. A cor­
responding, but much smaller response is observed in the 
pattern of serum FSH (Nillius and Wide 1972, Yen et al. 
1972b, Shaw et al. 1974). 
1.5.2. LH-RH TEST IN NURSING WOMEN. 
During the first and second week after delivery no in­
crease in FSH occurs after LH-RH administration (Jeppsson 
et al. 1974, LeMaire et al. 1974, Nakano et al. 1974, 
Tolls et al. 1974). 
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From the second to the fourth week post partum the respon-
se of FSH is comparable to that of the early to mid-
follicular phase of the menstrual cycle, whereas the LH 
response is still depressed. 
The FSH response to LH-RH seems to be restored earlier 
than that of LH (Canales et al. 1974, Jeppsson et al. 
1974, Keye et al. 1976). Miyake et al. (1978), however, 
reported a small but significant LH response six to ten 
days after delivery, while the FSH response did not re-
turn until the sixteenth day. 
From the fifth week post partum onwards both the LH and 
FSH responses to LH-RH are comparable to those in the 
mid-follicular phase of the normal cycle (Jequier et al. 
1973, LeMaire et al. 1974, Nakano et al. 1974). 
1.5.3. LH-RH TEST IN NON-NURSING, PUERPERAL WOMEN. 
As in breastfeeding women no FSH response to LH-RH occurs 
in non-nursing mothers during the first and second week 
after delivery (Jequier et al. 1973, Jeppsson et al. 1974, 
LeMaire et al. 1974). 
The normal response to LH-RH returns gradually from about 
the third week post partum onwards (Jeppsson et al. 19 74, 
Tolls et al. 1974, Keye and Jaffe 1976), the FSH respon-
se preceding that of LH (Jeppsson et al. 1977). 
From the fifth week post partum onwards there is - as in 
breastfeeding women - a return to responses comparable 
with those during the midfollicular phase of the normal 
cycle (Jequier et al. 1973, LeMaire et al. 1974, Tolls 
et al. 1974). 
Jequier et al. (1973) and Andreassen and Tyson (1976) 
described more marked responses to LH-RH during the 
sixth week post partum m nursing than in non-nursing 
mothers. 
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1 . 5 . 4 . LH-RH TEST IN BROMOCRIPTINE-TREATED, PUERPERAL 
WOMEN. 
Very l i t t l e i s known a b o u t t h e r e s p o n s e t o LH-RH i n n o n -
n u r s i n g , b r o m o c r i p t i n e - t r e a t e d , p u e r p e r a l women. D u r i n g 
t h e v e r y e a r l y P u e r p e r i u m ( i . e . t h e f i r s t 2 w e e k s p o s t 
p a r t u m ) N a d e r e t a l . (1975) and Del Pozo e t a l . (1975) 
w e r e u n a b l e t o d e m o n s t r a t e any r e s p o n s e o f LH o r FSH t o 
LH-RH. 
1 . 6 . 1 . OESTRADIOL CHALLENGE TEST IN NORMALLY CYCLING 
WOMEN. 
Yen and L e i n (1976) d e s c r i b e d how c h a n g e s i n t h e e n d o -
genous o e s t r a d i o l c o n c e n t r a t i o n s h a v e a m o d u l a t i n g e f f e c t 
on t h e p i t u i t a r y . T h e i r e x p e r i m e n t s , i n w h i c h i n c r e m e n t s 
o f 10 vg LH-RH w e r e a d m i n i s t e r e d i n t r a v e n o u s l y , i n d i c a t e 
c l e a r l y , t h a t b o t h t h e p i t u i t a r y s e n s i t i v i t y t o LH-RH 
and t h e g o n a d o t r o p h i n r e s e r v e a r e a t a minimum d u r i n g 
t h e e a r l y f o l l i c u l a r p h a s e o f t h e m e n s t r u a l c y c l e , a t 
w h i c h t i m e o e s t r a d i o l i s l ow . However , a s o e s t r a d i o l 
r i s e s f rom t h e e a r l y t o t h e m i d - and l a t e f o l l i c u l a r 
p h a s e , b o t h t h e p i t u i t a r y s e n s i t i v i t y t o LH-RH, and t h e 
g o n a d o t r o p h i n r e s e r v e i n c r e a s e . 
S i n g l e e x o g e n o u s a d m i n i s t r a t i o n s o f o e s t r a d i o l t o r e g u -
l a r l y c y c l i n g women c a u s e an i m m e d i a t e and s i g n i f i c a n t 
d e c l i n e i n b o t h p l a s m a FSH and LH ( T s a i and Yen 1 9 7 1 , 
R e i t e r e t a l . 1 9 7 4 ) , f o l l o w e d by a s i g n i f i c a n t r i s e o f 
LH ( T s a i and Yen 1 9 7 1 , Monroe e t a l . 1 9 7 2 , R e i t e r e t a l . 
1974) and t o a l e s s e r d e g r e e a l s o o f FSH (Monroe e t a l . 
1 9 7 2 ) . 
Keye and J a f f e (1974) f o u n d , t h a t a d m i n i s t r a t i o n o f o e -
s t r a d i o l i n d o s e s s u f f i c i e n t t o g i v e p l a s m a o e s t r a d i o l 
l e v e l s c o m p a r a b l e t o t h o s e o f t h e m i d - f o l l i c u l a r p h a s e 
c a u s e d a d i m i n i s h e d LH r e s p o n s e t o LH-RH and a d i s a p -
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pearance of FSH response. If oestradiol was given in 
doses sufficient to lead to ovulatory oestradiol levels, 
it was found to block the LH response to LH-RH (Keye and 
Jaffe 1974, Guai et al. 1975). This is in clear contra-
diction of the findings of Lasley et al. (1975) who 
described an augmentation of the pituitary sensitivity 
as well as the gonadotrophin reserve to LH-RH after ad-
ministration of oestradiol in doses sufficient to pro-
duce mid- to late follicular phase levels. Schally et al. 
(19 76) found an immediate diminution in the LH-RH 
response to a single oestradiol injection; continuous 
oestradiol infusion for at least 6 hours,however,resulted 
in a return of the normal response. Low oestradiol 
dosages caused a greater response to LH-RH than higher 
ones. 
Thus, although most investigators agree that oestradiol 
enhances the pituitary LH capacity, there is nevertheless 
still some disagreement on this point in the literature. 
1.6.2. OESTRADIOL CHALLENGE TEST IN WOMEN WITH SECONDARY 
AMENORRHOEA AND HYPOG0NADOTR0PHISM. 
Exogenous administration of oestradiol to patients with 
hypogonadotrophic hypogonadism causes a fall in LH, while 
during chronic administration LH returns to the original 
plasma concentrations by the fifth day of treatment (Yen 
and Lein 1976). 
Smiljanic (1977) showed that i.m. administration of 10 
mg oestradiol-benzoate to those patients caused a 
LH peak in most patients 60 to 84 hours later. 
Furthermore an oestradiol challenge to such patients 
caused a prompt and marked diminution of the LH response 
to LH-RH (Thompson et al. 1973, Yen et al. 1974, Yen and 
Lein 1976). 
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However, i f the o e s t r a d i o l a d m i n i s t r a t i o n was c o n t i n u e d , 
the LH response t o LH-RH was r e s t o r e d and by the f i f t h 
day of t r e a t m e n t s i g n i f i c a n t l y i n c r e a s e d (Yen e t a l . 
1975, Yen and Lein 1976). 
Eshkol e t a l . (1975) observed the same phenomenon and 
demons t ra ted a c o r r e l a t i o n between the magnitude of t h i s 
response and the plasma p r o g e s t e r o n c o n c e n t r a t i o n . 
1 . 6 . 3 . OESTRADIOL CHALLENGE TEST IN PUERPERAL WOMEN. 
Tew da t a a re a v a i l a b l e on o e s t r a d i o l c h a l l e n g e t e s t s in 
b r e a s t f e e d i n g women. 
Glass and But t (1979) demons t ra ted only a n e g a t i v e feed-
back of o e s t r a d i o l on the gonadot rophins for a t l e a s t 
6 weeks p o s t par tum. 
C r y s t l e e t a l . (1973) , who p r e v i o u s l y found very low 
rSH and LH d u r i n g the f i r s t 30 days p o s t par tum, admin i -
s t e r e d v a r i o u s dosages of e t h m y l - o e s t r a d i o l t o n u r s i n g 
women from the t e n t h t o the f o u r t e e n t h day a f t e r d e l i -
ve ry . From the f i f t e e n t h day p o s t partum t h e r e seemed 
to be an e l e v a t i o n of both FSH an LH when the lower 
dosages of e t h i n y l - o e s t r a d i o l were a d m i n i s t e r e d . 
E x t e r n a l l y a d m i n i s t e r e d o e s t r a d i o l appears in human milk 
in a c o n c e n t r a t i o n , l e s s than 10% of the plasma l e v e l . 
(Nilsson e t a l . 1978). 
1.7. TRH. 
A hypothalamic extract which stimulates the pituitary 
TSH release was isolated as early as 1961 (Schreiber et 
al. 1961, Guillemin et al. 1963, Guillemin 1964, Reichlin 
1964). The structure of this Thyrotrophin Releasing 
Hormone was determined in 1966 (Schally et al. 1966). 
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S y n t h e t i c TRH o r p y r o g l u t a n y l - h i s t i d y l - p r o l i n a m i d e be­
came a v a i l a b l e in 1969 (Folkers e t a l . 1969) and t h e 
chemical s t r u c t u r e i s shown in f i g u r e 3. 
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Figure 3. TRH. 
Human TRH appeared to be identical both to TRH from 
other species such as the cow or the pig (Schally et al. 
1970) and to synthetic TRH (Bowers et al. 1970). 
Later on it became obvious, that in addition to the 
effect on TSH, TRH also brings about a significant rise 
in serum prolactin (Bowers et al. 1971, Jacobs et al. 
1971, Tashjian et al. 1971, l'Hermite et al. 1972). 
Synthetic TRH acts specifically on the release of TSH 
and prolactin and does not influence serum levels of 
LH or FSH in women (Bowers et al. 1971, Mortimer et al. 
1973, Lee et al. 1975). In males however, a slight rise 
in serum FSH, but not in LH, was seen (Mortimer et al. 
1973, Mortimer et al. 1974). Pretreatment of these male 
subjects with ethinyl-oestradiol blocked this increase 
of FSH (Mortimer et al. 1974). 
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LH-RH and TRH do n o t i n f l u e n c e e a c h o t h e r s r e s p o n s e 
p a t t e r n s . They can t h e r e f o r e b e a d m i n i s t e r e d s i m u l t a -
n e o u s l y ( M o r t i m e r e t a l . 1 9 7 3 , M c N e i l l y and Hagen 1 9 7 4 ) . 
Reymond and L e m a r c h a n d - B é r a u d (1976) o b s e r v e d an e n h a n c e d 
p r o l a c t i n r e s p o n s e t o TRH d u r i n g t h e p e r i - o v u l a t o r y 
p h a s e o f t h e m e n s t r u a l c y c l e , a s compared t o t h e e a r l y 
f o l l i c u l a r and l u t e a l p h a s e s . Female s u b j e c t s e x h i b i t 
s t r o n g e r p r o l a c t i n and TSH r e s p o n s e s t o TRH t h a n m a l e s 
(Bowers e t a l . 1 9 7 1 , Buckman and P e a k e 19 7 3 , J a c o b s e t 
a l . 1 9 7 3 , Rakof f e t a l . 1 9 7 3 ) . In p a t i e n t s w i t h T u r n e r ' s 
syndrome (XO) t h e TSH i n c r e a s e i n r e s p o n s e t o TRH i s l e s s 
t h a n i n n o r m o g o n a d o t r o p h i c women and c o m p a r a b l e t o t h a t 
found i n n o r m a l m a l e s (Smais e t a l . 1 9 7 7 ) . A s t i m u l a t i n g 
e f f e c t o f o e s t r o g e n s on b o t h t h e p r o l a c t i n and TSH 
r e s p o n s e t o TRH may t h e r e f o r e b e p o s t u l a t e d . 
D u r i n g t h e P u e r p e r i u m Tyson e t a l . ( 1 9 7 2 ) , Tyson e t a l . 
(1975) and Tyson e t a l . (1976) d e s c r i b e d an i n c r e a s e o f 
p r o l a c t i n i n n u r s i n g women a f t e r i n t r a v e n o u s o r o r a l 
a d m i n i s t r a t i o n o f TRH. 
P a t i e n t s w i t h h y p o g o n a d o t r o p h i c a m e n o r r h o e a , b u t n o r m a l 
b a s a l p r o l a c t i n , showed a n o r m a l p r o l a c t i n r e s p o n s e t o 
TRH. The r e s p o n s e o f p a t i e n t s w i t h h y p e r p r o l a c t i n a e m i c 
a m e n o r r h o e a , w i t h o u t e v i d e n c e o f a p i t u i t a r y t u m o r , w a s , 
h o w e v e r , a t t e n u a t e d ( G l a s s e t a l . 1 9 7 6 , Corbey e t a l . 
1 9 7 7 ) . F e l t and N e d v i d k o v a (1977) found t h a t b r o m o c r i p -
t i n e a b o l i s h e d t h e r i s e of s e r u m p r o l a c t i n a f t e r o r a l 
TRH s t i m u l a t i o n . 
1 . 8 . HYPOTHETICAL MODEL FOR THE HORMONAL REGULATION OF 
THE MENSTRUAL CYCLE. 
As m e n t i o n e d a b o v e , t h e r e i s a r e l a t i o n s h i p b e t w e e n 
h y p e r p r o l a c t i n a e m i a and p h y s i o l o g i c a l a m e n o r r h o e a d u r i n g 
t h e p o s t p a r t u m p e r i o d . However , t h e e x a c t r o l e and 
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function of the hypothalamus, the pituitary and the ovary 
in this process are still unclear: prolactin may have a 
direct inhibiting effect on LH secretion by the pitui­
tary, an indirect effect of prolactin on hypothalamic 
LH-RH release is also possible, as is a direct effect of 
prolactin on ovarian sensitivity to gonadotrophins. 
Although still controversial, the majority of investiga­
tors have accepted the hypothetical model for the hormo­
nal regulation of the menstrual cycle as introduced by 
Yen and Lein (1976) as the most plausible explanation 
for the hypothalamic-pituitary-ovarian interrelationship 
in normally cycling women. A schematic diagram of this 



















Figure 4. A simplistic representation of the 
pituitary system involved in LH synthesis-
storage , activation, and release as related 
to the two-pool model, 'explanation in the 
text. (Jen and hein 1976) 
The main features of t h i s model are: 
1. The hypothalamus produces and r e l e a s e s LH-RH which 
s t i m u l a t e s both p i t u i t a r y production and r e l e a s e 
of LH. 
2. LH i s s tored within the p i t u i t a r y in an e a s i l y r e l c a -
s i b l e pool (pool 1) and in a s torage pool (pool 2 ) . 
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3. LH-RH s t i m u l a t e s p i t u i t a r y LH p r o d u c t i o n i n both p o o l s 
and a l s o t h e " t r a n s f e r " of LH from t h e second pool t o 
t h e f i r s t : LH r e l e a s e o c c u r s from t h e l a t t e r . 
4. 17 б - o e s t r a d i o l has both n e g a t i v e and p o s i t i v e feed­
back e f f e c t s on t h e hypotha lamic p r o d u c t i o n of LH-RH: 
as 1 7 ß - o e s t r a d i o l i n c r e a s e s d u r i n g the p r e - o v u l a t o r y 
p e r i o d , t he p o s i t i v e feedback mechanism predomina tes 
and a LH-RH d i s c h a r g e o c c u r s . 
5 . 17 ß - o e s t r a d i o l enhances the s e n s i t i v i t y of t he gona-
do t rophs in pool 2 t o LH-RH, as w e l l as t he t r a n s p o r t 
from the second pool i n t o the f i r s t , bu t i t a l s o i n -
h i b i t s t he r e l e a s e of LH from pool 1. 
Taking t h i s model as a b a s i s i t was dec ided t o t e s t s e -
p a r a t e s t e p s in t he h y p o t h a l a m i c - p i t u i t a r y - o v a r i a n a x i s 
by u t i l i z i n g p r o v o c a t i v e s t i m u l a n t s d u r i n g the p h y s i o l o -
g i c a l h y p e r p r o l a c t i n a e m i a in p o s t par tum n u r s i n g women 
and in p o s t par tum b r o m o c r i p t i n e - t r e a t e d mothe r s . Since 
i t has been shown e l s e w h e r e , t h a t p u e r p e r a l women r e -
c e i v i n g b r o m o c r i p t i n e s t a r t t o o v u l a t e w i t h i n a few weeks 
p o s t par tum (Rolland e t a l . 1975b) , i t was t h o u g h t , t h a t 
by comparing hormonal d a t a from t h e s e women to t h o s e of 
n u r s i n g m o t h e r s , t h e a l t e r a t i o n in the hypo tha l amic -
p i t u i t a r y - o v a r i a n a x i s , r e s p o n s i b l e fo r t he p o s t par tum 
amenorrhoea in n u r s i n g women, could be l o c a l i z e d more 
p r e c i s e l y . 
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2. MATERIAL AND METHODS. 
2.1. SUBJECTS. 
55 Women were s t u d i e d , a l l of whom had given informed 
c o n s e n t b e f o r e h a n d . These were d i v i d e d i n t o 3 major 
groups (see a l s o t a b l e I ) : 
Group A: f u l l y n u r s i n g women. 
Group B: n o n - n u r s i n g women, in whom l a c t a t i o n was s u p ­
p r e s s e d by mechanica l compress ion of t h e b r e a s t s , 
and who in a d d i t i o n r e c e i v e d 2.5 mg b r o m o c r i p ­
t i n e twice d a i l y , from t h e f i f t e e n t h t o t h e 
t w e n t y f i f t h day p o s t p a r t u m , t o a s s u r e normo-
p r o l a c t i n a e m i a (Del Pozo e t a l . 19 72, Varga e t 
a l . 1972, Brun d e l Re e t a l . 1973, Rolland and 
S c h e l l e k e n s 1973). 
Group C: n o n - n u r s i n g women, i n whom l a c t a t i o n was s u p ­
p r e s s e d by mechanica l compress ion of t h e b r e a s t s 
o n l y . 
Groups A and В were d i v i d e d i n t o 5 subgroups as f o l l o w s : 
Groups Al and B l : women, in whom bloodsamples were t a k e n 
d a i l y from t h e s i x t e e n t h t o t h e twen­
t y f i f t h day p o s t p a r t u m . 
Groups A2 and B2: women, i n whom a LH-RH/TRH t e s t was 
performed on t h e s e v e n t e e n t h day p o s t 
par tum. 
Groups A3 and B3: women, i n whom a LH-RH/TRH t e s t was 
performed on t h e t w e n t y t h i r d day p o s t 
par tum. 
Groups A4 and B4: women, i n whom bloodsamples were taken 
d a i l y from t h e s i x t e e n t h t o t h e twen­
t y f i f t h day p o s t p a r t u m , and t o whom 
8 yg o e s t r a d i o l b e n z o a t e / k g body-weight 
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LH-RH/TRH test LH-RH/TRH test Oestradio I chai I enge 
day 17 p.p. day 23 p.p. day 18-22 p.p. 
χ : ful I у nursing women 
xx : non-nursing puerperal womer, bromocriptine treatment from day 15 post partum onwards 
xxx: non-nursing puerperal women, mechanical compression of breasts only 
u> 
was a d m i n i s t e r e d d a i l y from the e i g h t -
t e e n t h t o t h e twentysecond day. 
Groups A5 and B5: women, who r e c e i v e d 8 ug o e s t r a d i o l -
b e n z o a t e / k g body-weight/day i . m . from 
t h e e i g h t t e e n t h t o t h e twentysecond 
day p o s t par tum and in whom a LH-RH/ 
TRH t e s t was performed on the twenty-
t h i r d day. 
Group С : n o n - n u r s i n g p u e r p e r a l women, in whom l a c t a t i o n 
was s u p p r e s s e d by mechanica l compression of 
t h e b r e a s t s only and in whom blood-samples were 
taken d a i l y from t h e s i x t e e n t h t o the twenty-
f i f t h day p o s t par tum. 
Al l v o l u n t e e r s were h e a l t h y women w i t h p r e v i o u s l y regu­
l a r m e n s t r u a l c y c l e s . A l l of them conceived s p o n t a n e o u s ­
l y . No t r e a t m e n t was given d u r i n g t h e Puerperium e x c e p t 
o c c a s i o n a l i r o n . F u r t h e r d e t a i l s a r e shown in t a b l e I I . 
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TABLE II: DETAILS OF THE INVESTIGATED VOLUNTEERS (n=55) 
Unit Median Range 
Age 
Helgth 
Weigth (previous to pregnancy) 
Parity 
Length of amenorrhoea 
Weigth of baby 
Systolic blood pressure p.p. 
Diastolic blood pressure p.p. 
Haemog1 ob i η 
Serum kreatinin 
















































































2 . 2 . SAMPLING. 
A l l b loodsamples were c o l l e c t e d and a l l t e s t s were p e r -
formed a t the v o l u n t e e r s homes. 
A l l t e s t i n g was done by the p r i n c i p a l i n v e s t i g a t o r . 
Blood samples were taken from the v o l u n t e e r s in groups 
Al and A4 a t l e a s t 60 minutes a f t e r t he commencement of 
n u r s i n g . This was done in o r d e r t o avoid the i n c r e a s e in 
plasma p r o l a c t i n l e v e l s immediately a f t e r t he commence-
ment of n u r s i n g r e p o r t e d by Hwang e t a l . (1971) , F r a n t z 
e t a l . (1972) and Tyson e t a l . (1972) , wh i l e s t i l l demon-
s t r a t i n g c l e a r l y any d i f f e r e n c e in l e v e l between t h e s e 
and the n o n - n u r s i n g s u b j e c t s . 
For t he same reason the LH-RH/TRH t e s t s in groups 2 , 3 
and 5 were a l s o s t a r t e d a t l e a s t 60 minutes a f t e r n u r s i n g 
began. 
Af t e r i nduc ing l o c a l a n a e s t h e s i a of t he sk in wi th 0. 1 
ml p r i l o c a i n e 10 mg/ml ( C i t a n e s t , As t ra ) an i n d w e l l i n g 
no 1 Braunula cánu la (B.Braun Melsungen A.G.) was p l a c e d 
in a conven ien t v e i n . This Braunula was c l o s e d wi th a 
no 1 (16G) Mandrin s t y l e t (B.Braun Melsungen A . G . ) . 
Sampling from t h i s n e e d l e was performed 30 m i n u t e s , 15 
minutes and immediate ly b e f o r e , and 10, 20 , 30, 45 , 60 
and 90 minutes a f t e r t he r a p i d i n t r a v e n o u s a d m i n i s t r a t i o n 
of 25
 vg LH-RH (Hoechst Nederland N.V.) and 200 yg TRH 
(Hoffmann - La Roche B . V . ) . De te rmina t ions of FSH, LH 
and p r o l a c t i n were performed in a l l s amples , wh i l e 17B-
o e s t r a d i o l d e t e r m i n a t i o n s were done in the samples 30 
minutes p r i o r t o and 90 minutes a f t e r i n j e c t i o n . 
The blood was a l lowed t o c l o t a t room t e m p e r a t u r e , cen-
t r i f u g e a and the s u p e r n a t a n t serum c o l l e c t e d and s t o r e d 
a t -20°C u n t i l a s sayed . 
Al l samples from one p a t i e n t were de te rmined in the same 
a s s a y - r u n . 
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2.3. RADIOIMMUNOASSAY PROCEDURES. 
The serum levels of FSH, LH, prolactin, 17ß-oestradiol 
and progesterone were determined by radioimmunoassay 
(RIA) methods. 
The antiserum used in the assay of FSH was raised against 
a highly purified FSH preparation (Code NM 14) which had 
an immunopotency of 7450 IU 2nd IRP HMG per mg. This was 
determined in RIA system NIH 3. Another FSH preparation 
(Code NM 16) with an immunopotency of 3500 IU 2nd IRP 
HMG per mg, was used for radioactive labelling with 
i 2 5 I , according to the method of Greenwood et al. (1963). 
The two preparations of FSH were supplied by Dr G. Hen-
nen (Liège, Belgium). Results are expressed in mlU MRC 
69/104 per ml serum. 
LH was determined using an antiserum raised against a 
highly pure preparation of hCG (Code hCG-P). Radioiodi-
nation with 125i was performed with a LH material coded 
hLH NM14 with an immunopotency of 64 40 IU MRC 68/40 per 
mg. The procedure for the isolation of the latter prepa-
ration was described by Closset et al. (1975). The LH 
measurements performed are expressed in mlU MRC 68/40 
per ml serum. 
The levels of prolactin in serum samples were measured 
with a set of reagents (VLS-4) provided by the National 
Institutes of Health (Bethesda, Md., USA) and expressed 
in ng per ml ,serum. 
The 170-oestradiol and progesterone serum levels were 
measured as described by Thomas et al. (1977). The anti-
sera used were raised against complexes of oestradiol-
176-6-(O-carboxymethyl)-oxime-BSA and of llot-hydroxypro-
gesterone-hemisuccinate-BSA. The steroid hormone concen-
trations of 17ßJ-oestradiol are expressed in pg per ml 
serum and those of progesterone in ng per ml serum. 
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Statistical quality control was performed with several 
pools of serum. Calculations were essentially the same 
as those described by Rodbard (19 74). The repeated de­
termination of these pools in each assay and the calcu­
lation of the coefficients of variation for between-assay 
variability as a measure of precision for means of du­
plicate measurements revealed 10%, 14%, and 13% in the 
case of FSH, LH and prolactin respectively. For 170-
oestradiol and progesterone these values ranged in 
between 8.6-14.6% and 14.8-19.7% (Thomas et al. 1977). 
2.4. STATISTICAL METHOD FOR THE LH-RH/TRH TESTS. 
As described in 2.2. during the LH-RH/TRH tests serum 
levels of LH, FSH and prolactin were measured 30 minutes 




 Q) , 20 minutes (t 2f)) , 30 minutes (t ) , 
45 minutes (t
 4 5 ) , 60 minutes (t ,_) and 90 minutes (t „ ) 
after the rapid i.V. injection of 25 yg LH-RH and 200 yg 
TRH. As a result of this administration in most cases the 
serum values of the hormones are increased. A certain 
serum level is called X, the serum level at t_,
n
 is cal­
led X_OQ· XQ was taken as basal value, in order to era­
dicate the stress of the venipuncture, possibly present 
at t_30 and t_15 (Friesen et al. 1972, Robyn et al. 1973). 
As total or cumulative response to LH-RH and TRH in the 
period from t. through t __ was considered: 
%í(t+10-t0)(X+10-X0)+....+(t+90-t+60)(X+90+X+60-2X0)} 
Comparing of the responses in two independent groups was 
done by means of the Wilcoxon test. 
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3. THE RELATIONSHIPS BETWEEN PROLACTIN, FSH, LH and 17ß-
OESTRADIOL IN NURSING WOMEN (GROUP ΑΙ), NON-NURSING, 
BROMOCRIPTINE-TREATED, PUERPERAL WOMEN (GROUP Bl) AND 
NON-NURSING, NON-TREATED, PUERPERAL WOMEN (GROUP C ) . 
For comparison, normal values of prolactin, FSH, LH and 




Reference va lues of p r o l a c t i n , FSH, LH and 
1 7 s - o e s t r a d i o l du r ing the normal mens t rua l 
c y c l e , as de termined r e t r o s p e c t i v e l y in our 
l a b o r a t o r y . 
Stage of mens t rua l c y c l e : 
e a r l y t o ( p r e ) o v u l a t o r y 
m i d - f o l l i c u l a r surge 






1 7 ß - o e s t r a d i o l 
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As mentioned p r e v i o u s l y b lood- sampl ing was performed from 
the s i x t e e n t h t o the t w e n t y f i f t h day p o s t par tum. In 
b r e a s t f e e d i n g women (group Al) t h i s was done a t l e a s t 60 
minutes a f t e r commencement of n u r s i n g . In n o n - n u r s i n g , 
b r o m o c r i p t i n e - t r e a t e d , p u e r p e r a l women (group Bl) 2 .5 
mg b r o m o c r i p t i n e was a d m i n i s t e r e d twice d a i l y from the 
f i f t e e n t h t o the t w e n t y f i f t h day p o s t pa r tum. 
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3 . 1 . PROLACTIN ( f i g u r e 5 and Appendix t a b l e IV). 
Nurs ing women had e l e v a t e d p r o l a c t i n l e v e l s . The v a l u e s 
a r e s c a t t e r e d over a wide r a n g e , and f l u c t u a t e d from day 
t o day in each i n d i v i d u a l . 
In t h e b r o m o c r i p t i n e - t r e a t e d group p r o l a c t i n was, as e x ­
p e c t e d , s u p p r e s s e d t o very low l e v e l s : This was a p p a r e n t 
24 hours a f t e r commencement of t r e a t m e n t wi th v a l u e s 
lower than 10 ng/ml. 
P r o l a c t i n in t h e n o n - n u r s i n g , non-medicated women was i n 
t h e h igh normal r a n g e , wi th i n c i d e n t a l p e a k s . 
From t h e n i n e t e e n t h day p o s t partum onwards n o n - n u r s i n g , 
n o n - t r e a t e d women had s i g n i f i c a n t l y lower p r o l a c t i n 
l e v e l s than t h e b r e a s t f e e d i n g mothers (Wilcoxon p<0.05) , 
w h i l e d u r i n g t h e e n t i r e p e r i o d of t h e s tudy the p r o l a c t i n 
l e v e l s of n o n - n u r s i n g , n o n - t r e a t e d women appeared t o be 
s i g n i f i c a n t l y h i g h e r than t h o s e of n o n - n u r s i n g , bromo­
c r i p t i n e t r e a t e d mothers (Wilcoxon ρ < 0 . 0 5 ) . P r o l a c t i n 
l e v e l s in group С ranged between t h o s e of groups Al and 
Bl . 
3 .2 . FSH ( f i g u r e 6 and Appendix t a b l e V). 
In b r e a s t f e e d i n g women FSH was low on day 16 i n c r e a s i n g 
g r a d u a l l y t h e r e a f t e r u n t i l day 25 . The v a l u e s were i n t h e 
upper normal range f o r t h e f o l l i c u l a r s t a g e of t h e men­
s t r u a l c y c l e . From day 21 p o s t par tum on, FSH i s s i g n i ­
f i c a n t l y i n c r e a s e d compared t o day 16 (Wilcoxon ρ <0 .05) . 
FSH i n b r o m o c r i p t i n e - t r e a t e d , p u e r p e r a l women showed an 
i n c r e a s e u n t i l day 17. Normal f o l l i c u l a r v a l u e s were 
then reached w i t h no f u r t h e r i n c r e a s e t h e r e a f t e r . During 
t h e second h a l f of t h e p e r i o d of t h e i n v e s t i g a t i o n t h e y 




































































22 24 26 
days post partum 
Figure S. Prolactin levels in nursing women (Group Al. 
top figure), non-nursing, bromocriptine-
treated, puerperal women (Group Bl: middle 
figure), and non-nursing, non-treated, 
puerperal women (Group C: bottom figure). 
In group Bl mean ± SEM is shown, whereas 
in the two other groups all individual 
values are given. 
FSH in non-nursing, non-medicated women reached normal 
f o l l i c u l a r values on day 17 post partum. Thereafter FSH 
was f a i r l y constant with a s l i g h t decrease from day 21 
onwards. 
FSH values in bromocr ipt ine - treated , puerperal women were 
somewhat higher than in breas t f eed ing mothers u n t i l day 
2 3 post partum. 
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FSH (ml U/ml ) 
days post partum 
Figure 6. FSH in nursing women (Al), non-nursing, 
bromoariptine-treated, puerperal women (BI), 
and non-nursing, non-treated, puerperal 
women (C). Shown is: mean ± SEM. 
The FSH i n c r e a s e in n o n - n u r s i n g , n o n - t r e a t e d women was 
comparable t o t h a t of b r o m o c r i p t i n e - t r e a t e d mothers . FSH 
l e v e l s in n o n - n u r s i n g women w i t h o u t medica t ion were 
s l i g h t l y h i g h e r than in n u r s i n g mothers only u n t i l day 
19 p o s t par tum. There was no d i f f e r e n c e between the FSH 
l e v e l s in n o n - n u r s i n g p u e r p e r a l women wi th o r w i t h o u t 
b r o m o c r i p t i n e t r e a t m e n t . 
3 . 3 . LH ( f i g u r e 7 and Appendix t a b l e V I ) . 
In b r e a s t f e e d i n g mothers LH was c o n s i s t e n t l y low and, in 
the same i n d i v i d u a l , showed no d a i l y f l u c t u a t i o n . The 
LH l e v e l s in t h i s group are c l e a r l y lower than those 
found du r ing the normal mens t rua l c y c l e . The r e l a t i v e l y 
high va lue on day 16 i s p robab ly due t o c r o s s - r e a c t i o n 
wi th HCG, which in g e n e r a l i s e x c r e t e d w i t h i n 12 t o 16 
days p o s t par tum (Midgley and J a f f e 1968, Yen e t a l . 
1968) . 
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LH ( m l U / m l ) 





16 20 24 
days post partum 
Figure 7. LH in nursing women (Al), non-nursing, 
bromoeriptine-treated, puerperal women 
(Bl), and in non-nursing y non-treated, 
puerperal women (C). Shown is: mean ± SEM. 
In t h e n o n - n u r s i n g , b r o m o c r i p t i n e - t r e a t e d group LH l e v e l s 
were c o n s t a n t d u r i n g t h e t e n days of t h e s tudy and com­
p a r a b l e t o t h o s e found d u r i n g t h e f o l l i c u l a r phase of t h e 
normal m e n s t r u a l c y c l e . 
LH v a l u e s i n n o n - n u r s i n g , non-medicated s u b j e c t s tended 
t o d e c l i n e d u r i n g t h e p e r i o d of i n v e s t i g a t i o n . They were 
in t h e low normal range for t h e f o l l i c u l a r p h a s e . 
On day 16 p o s t par tum LH v a l u e s in t h e t h r e e groups were 
t h e same. 
From day 17 p o s t par tum onwards, however, t h e LH l e v e l s 
in b r o m o c r i p t i n e t r e a t e d mothers were s i g n i f i c a n t l y 
h i g h e r than t h o s e in b r e a s t f e e d i n g women (Wilcoxon ρ 
<
 0 . 0 5 ) . B r o m o c r i p t i n e - t r e a t e d mothers showed g e n e r a l l y 
h i g h e r LH l e v e l s t h a n n o n - n u r s i n g , n o n - t r e a t e d m o t h e r s , 
whose LH l e v e l s were h i g h e r than t h o s e i n b r e a s t f e e d i n g 
women, b u t t h e s e d i f f e r e n c e s were n o t s t a t i s t i c a l l y s i g ­
n i f i c a n t . 
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3.4.17ß-0ESTRADI0L ( f igu re 8 and Appendix t a b l e V I I ) . 
P l a s m a - o e s t r a d i o l in b r e a s t f e e d i n g women was h a r d l y 
d e t e c t a b l e , i . e . below 10 p g / m l , wh i l e in gene ra l l e v e l s 
above 30 pg/ml a r e observed dur ing the normal mens t rua l 
c y c l e . This i n d i c a t e s no f o l l i c u l a r m a t u r a t i o n du r ing 
the e a r l y Puerper ium, when n u r s i n g . 
An i n c r e a s e in 1 7 6 - o e s t r a d i o l was obse rved in b romocr ip -
t i n e - t r e a t e d mothers from day 16 t o day 2 5 p o s t par tum. 
In t h e s e women l e v e l s w i t h i n the normal range for t he 
e a r l y to m i d - f o l l i c u l a r phase of the mens t rua l cyc le 
were reached du r ing the second h a l f of the p e r i o d of 
t he s t u d y . In some cases t h i s i n c r e a s e was comparable t o 
t he o n s e t of the p r e - o v u l a t o r y o e s t r a d i o l s u r g e . The i n -
c r e a s e in o e s t r a d i o l was s t a t i s t i c a l l y s i g n i f i c a n t 
(Wilcoxon, ρ <0 ·05) , in the sense t h a t t h e mean va lues 
of days 2 3 , 24 and 25 a r e s i g n i f i c a n t l y h i g h e r than t h o s e 
of days 16, 17 and 18 p o s t par tum. 
Е2-17 (pg/ml) 
100 τ o -
24 
days post partum 
17ζ,-Oestradiol in nursing women (Al), non-
nursing, bromocriptine-treated, puerperal 
women (Bl), and non-nursing, non-treated, 
puerperal women (C). Shown is: mean ± SEM. 
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1 7 6 - O e s t r a d i o l l e v e l s in t h e "mechanica l s u p p r e s s i o n " 
group showed a g r a d u a l i n c r e a s e from day 19 t o day 25 
p o s t par tum. On day 2 5 normal v a l u e s f o r t h e e a r l y t o 
m i d - f o l l i c u l a r phase of t h e m e n s t r u a l c y c l e were r e a c h e d . 
No i n c r e a s e i s observed between day 16 t o 19 p o s t par tum. 
The d i f f e r e n c e between the v a l u e s on day 19 and on day 
25 was s t a t i s t i c a l l y s i g n i f i c a n t (Wilcoxon, ρ < 0 . 0 5 ) . 
From day 17 p o s t partum n o n - n u r s i n g , b r o m o c r i p t i n e - t r e a t e d / 
p u e r p e r a l women had s i g n i f i c a n t l y h i g h e r l e v e l s of 17g-
o e s t r a d i o l than b r e a s t f e e d i n g m o t h e r s . Values in non-
n u r s i n g , non-medicated mothers were s i g n i f i c a n t l y g r e a t e r 
than t h o s e in n u r s i n g women from day 18 p o s t par tum o n ­
wards . In n o n - n u r s i n g groups t h e r e were no s i g n i f i c a n t 
d i f f e r e n c e s between women who r e c e i v e d b r o m o c r i p t i n e and 
t h o s e who d i d n o t . In t h e n o n - n u r s i n g , b r o m o c r i p t i n e -
t r e a t e d group l 7 ß - o e s t r a d i o l began t o r i s e as soon as low 
p r o l a c t i n l e v e l s were reached . In t h e n o n - n u r s i n g , non-
medicated group the same tendency of an i n c r e a s e of I7ß -
o e s t r a d i o l can be observed a f t e r n o r m a l i z a t i o n of plasma 
p r o l a c t i n . The group t r e a t e d wi th b r o m o c r i p t i n e ,however , 
seems t o respond more homogeneously than group C. 
3.5.DISCUSSION. 
In t he e a r l y p o s t partum p e r i o d in n u r s i n g women high FSH 
and low LH l e v e l s were obse rved , w i th a FSH/LH r a t i o on 
the t w e n t y f i f t h day p o s t par tum of 0 ·5Θ (+ 0 ·2) , w h i l e 
l 7 f 5 - o e s t r a d i o l was h a r d l y d e t e c t a b l e . This i n d i c a t e s no 
f o l l i c u l a r m a t u r a t i o n . F u r t h e r t h e s e low o e s t r a d i o l va­
l u e s i n b r e a s t f e e d i n g mothers were accompanied by e l e v a ­
t e d p r o l a c t i n l e v e l s h i g h e r than t h o s e of t h e n o n - n u r s i n g 
g r o u p s . 
A d m i n i s t r a t i o n of t h e dopamine a g o n i s t b r o m o c r i p t i n e t o 
p o s t par tum women reduced p r o l a c t i n t o very low l e v e l s , 
and r e s t o r e d t h e normal FSH/LH r a t i o t o 0.24 (+ 0 . 1 4 ) . 
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Now 1 7 ß - o e s t r a d i o l i n c r e a s e d to va lue s comparable wi th 
the f o l l i c u l a r range of t he mens t rua l c y c l e , i n d i c a t i n g 
the commencement of f o l l i c u l a r m a t u r a t i o n . 
These f i n d i n g s a r e in agreement wi th e a r l i e r s t u d i e s , 
i n d i c a t i n g t h a t i n h i b i t i o n of p r o l a c t i n r e l e a s e du r ing 
the Puerper ium r e s t o r e s normal o v a r i a n func t i on (Rolland 
e t a l . 1975a and 1975b). 
In p o s t partum n o n - n u r s i n g mothers who r e c e i v e d mechani-
c a l compression of t he b r e a s t s o n l y , a remarkable h e t e r o -
g e n e i t y was s e e n . The FSH/LH r a t i o in t he se women on the 
t w e n t y f i f t h day p o s t par tum was n e a r normal (0 .33 
(+ 0 . 1 5 ) ) . P r o l a c t i n was s i g n i f i c a n t l y lower than in 
b r e a s t f e e d i n g women, w h i l e in some of t h e s e s u b j e c t s a 
d e f i n i t e i n c r e a s e in 1 7 ß - o e s t r a d i o l was obse rved . Such 
an i n c r e a s e was absen t in a l l b r e a s t f e e d i n g m o t h e r s . 
From t h e s e d a t a i t i s s u g g e s t e d , t h a t 
a. e i t h e r p r o l a c t i n i t s e l f i n h i b i t s f o l l i c u l a r ma tu ra t ion 
d e s p i t e t he normal FSH c o n c e n t r a t i o n s in n u r s i n g women 
a f t e r t he t w e n t i e t h day pos t pa r tum, o r , 
b . an a l t e r e d n e u r o t r a n s m i s s i o n l e a d i n g t o h y p e r p r o l a c -
t i naemia and low LH c o n c e n t r a t i o n s i s r e s p o n s i b l e fo r 
t he de lay in r e s t o r a t i o n of normal ova r i an funct ion 
in n u r s i n g women. Indeed the r e v e r s e d FSH/LH r a t i o , 
t h e normal FSH and the low normal LH l e v e l s , d e s p i t e 
low 1 7 ß - o e s t r a d i o l va lues in n u r s i n g women, sugges t 
t h a t t he hypothalamus i s r e s p o n s i b l e . 
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4. THE RESPONSE TO AN OESTRADIOL-BENZOATE CHALLENGE TEST 
DURING THE PUERPERIUM IN NURSING AND NON-NURSING, 
BROMOCRIPTINE-TREATED, PUERPERAL WOMEN. 
As mentioned earlier (see 2.1) oestradiol challenge tests 
were performed in nursing and non-nursing, puerperal 
women, receiving bromocriptine. For this purpose 8 ug 
ρ 
oestradiol-benzoate (Dimenformon , Organon - Oss, The 
Netherlands) per kg body weight was administered intra­
muscularly from the eightteenth to the twentysecond day 
post partum, at the volunteers homes. 
4.1. NURSING WOMEN (group A4). 
4.1.1. PROLACTIN (figure 9, Appendix table VIII). 
Before, during and after the period of oestradiol-
benzoate administration plasma prolactin values appeared 
to be higher than those found during the menstrual cycle. 







t · with oestradiol challenge ( A4 ) 





16 20 24 
days post partum 
Figure 9. Prolactin response to oestradiol challenge 
in nursing women. Shown is: mean ± SEM. 
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During the oestradiol challenge no alteration in prolac­
tin levels was observed. 
As shown in fig. 9 prolactin levels in nursing women who 
did not receive oestradiol appeared to be lower than 
those in the women who did. This difference is not sig­
nificant. Both groups had values well above the normal 
cyclic range and the small difference between the two 
groups was merely due to the fact that the groups were 
rather small and that prolactin levels show a very wide 
scatter in nursing women (Hwang et al. 1971, Tyson et al 
1972, Brun del Re et al. 1973). 
4.1.2. FSH (figure 10, Appendix table IX). 
Basal FSH levels in breastfeeding women were rather 
low on days 16, 17 and 18 post partum; this is in agree­





• • * • • 
• »with oestradiol administration (A4) 
o-—о without oestradiol administration ( A D 
PKI 
A 
16 20 24 
days post partum 
Figure 10. FSH response to oestradiol challenge in 
nursing women. Shown is: mean ± SKM 
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From day 19 post partum onwards the FSH values actually 
fell and thereafter appeared to be significantly below 
the levels of breastfeeding mothers who did not receive 
oestradiol (p <0.05). 
Following day 22 post partum, when the last oestradiol 
injection was given, there was no return of FSH to pre-
challenge levels. 
4.1.3. LH (figure 11, Appendix table X). 
Basal LH levels in breastfeeding mothers were clearly 
below those found during the normal menstrual cycle. This 
is in agreement with our data in 3.3. 
Administration of oestradiol-benzoate lowered these 
values even more: from day 20 on 4 out of 5 women showed 
LH levels below the limit of our assay system, i.e. be­
low 3.8 mIU/ml, whereas none of the mothers who were not 










• • • • • 
• · with oestradiol challenge ( A 4 ) 
о о without oestradiol challenge (A1 ) 
-f--b~,K'-i-~ï-H 
16 20 24 
days post partum 
Figure 11. LH response to oestradiol challenge in nursinc 
women. Shown is: mean + SEM. 
a : in 4 out of 5 women in the group with 
oestradiol challenge the actual values 
were below 3.8 mlV ml. 
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showed no tendency to increase after the last oestradiol 
injection had been given and the values remained below 
those of the non-challenged women (Wilcoxon 0.05<p<0.1). 
For the purposes of this calculation values below 3.8 
mIU/ml were counted as being 3.8 mIU/ml. 
4.1.4. EFFECT OF OESTRADIOL- BENZOATE CHALLENGE ON THE 
PLASMA 17ß-0ESTRADI0L LEVELS (figure 12, Appendix 
table XI). 
The administration of 8 ug oestradiol-benzoate per kg 
body weight caused an increase in plasma 17g-oestradiol 
levels to values comparable to the pre-ovulatory oestra-
diol surge. From day 19 post partum on these values were 
significantly higher than those in women who did not re-
ceive oestradiol (Wilcoxon p<0.01). 
From the twentysecond to the twentyfifth day post partum 
a persistent decrease was seen, although the concentra-
E2-17B ( p g / m l ) 
700-
6 0 0 -
5 0 0 
oestradiol challenge 
. . ,м. іу .м, . .ч . . .мм JÍI.I. JJ. ¡¿¿ι . 1, ψ .. η ... .ψ „.JUIJ 
• »with oestradiol administration (A4 ) 
о о without oestradiol administration ( A1 ) 
24 
days post partum 
Figure 12. Effect of challenge with oestradiol-benzoate 
on the plasma 17Ъ-oestradiol levels in 
nursing women. Shown is: mean ± SEM. 
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prolactin (ng/ml ) 





• » w i t h oestradiol challenge ( B4 ) 
o-—-o without oestradiol challenge ( B1 ) 
«^*7T-*s<7. 
-o о о — — о о 
16 20 24 
days post partum 
Figure 13. Prolactin response to oestradiol challenge 
in non-nursing, bromooriptine-treated, 
puerperal women. Shown is: mean ± SEM. 
tions on day 23 and 24 were significantly increased as 
compared to values in women who did not undergo an 
oestradiol challenge (p <0 .0 1 ) . 
In this study the administration of oestradiol to fully 
nursing women did not affect lactation in any way. 
4.2. NON-NURSING, BROMOCRIPTINE-TREATED, PUERPERAL WOMEN 
(group B4). 
4.2.1. PROLACTIN (figure 13, Appendix table XII) 
As was to be expected from the data in 3.1. due to the 
effect of bromocriptine basal prolactin levels in this 
group were very low. 
Administration of oestradiol-benzoate to these mothers, 
however, caused a rise in plasma prolactin to levels in 
53 
FSH ( m l U / m l ) 
10η oestradiol challenge 
• • • * "
, m n T " 
• · w i t h oestradiol challenge ( B4 ) 
о о w i t h o u t oestradiol challenge (В1 ) 
'Hkf -к -f· . i— •t-ы K } _ H ^ - f 
1 
24 
days post partur 
16 20 
Figure 14. FSH response to oestradiol challenge in 
non-nursingj bromoariptine-treated, puerperal 
women. Shown is: mean ± SEM. 
o r above the high normal range f o r t h e m e n s t r u a l c y c l e . 
D e s p i t e t h e c o n t i n u e d a d m i n i s t r a t i o n of b r o m o c r i p t i n e 
the i n c r e a s e l a s t e d u n t i l a t l e a s t 3 days a f t e r the l a s t 
o e s t r a d i o l i n j e c t i o n . 
From day 19 p o s t partum on t h e s e v a l u e s were s i g n i f i c a n t ­
ly h i g h e r than t h o s e in b r o m o c r i p t i n e - t r e a t e d women who 
r e c e i v e d no o e s t r a d i o l (Wilcoxon p = 0 . 0 5 6 ) . 
4 . 2 . 2 . FSH ( f i g u r e 14, Appendix t a b l e X I I I ) . 
Basal FSH v a l u e s were in t h e e a r l y f o l l i c u l a r r a n g e , 
which i s in agreement wi th the f i n d i n g s in 3.2. From day 
19 p o s t partum on t h e FSH l e v e l s s t a r t e d t o d r o p . 
On day 20, 21 and 22 p o s t partum t h e r e i s a c l e a r 
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• »with oestradiol challenge ( B 4 ) 
о owithout oestradiol chalenge (B1 ) 
16 20 24 
days post partum 
Figure 15. LH response to oestradiol challenge in 
non-nursingj bromocriptine-treated, puerperal 
women. Shown is: mean ± SEM. 
difference between bromocriptine-treated mothers with and 
without oestradiol challenge (Wilcoxon 0.01<p<0.1). 
From day 21 post partum onwards a restoration to the 
earlier values is observed. It is important to notice 
that this increase starts before the last oestradiol in­
jection has been given. 
4.2.3. LH (figure 15, Appendix table XIV). 
As was to be expected from the data in 3.3. basal LH 
levels in this group were in the range of the mid-folli-
cular phase of the menstrual cycle. 
On day 20 post partum a decrease to values below those 
of the untreated women (Wilcoxon ρ <0 .1) , followed by 
an increase to a maximum on day 2 3 post partum was ob­
served. Thus, as with FSH, there was a net increase in 
the level of LH during the period of oestradiol admini­
stration. 
55 
4 . 2 . 4 . EFFECT OF OESTRADIOL-BENZOATE CHALLENGE ON THE 
PLASMA 17g-OESTRADIOL LEVELS ( f i g u r e 16, Appen­
d i x t a b l e XV). 
As i n b r e a s t f e e d i n g women, 17 P - o e s t r a d i o l s t a r t e d t o r i s e 
a f t e r t h e f i r s t o e s t r a d i o l - b e n z o a t e i n j e c t i o n and r o s e t o 
l e v e l s comparable w i t h t h e p r e - o v u l a t o r y o e s t r a d i o l s u r g e . 
From day 19 p o s t partum onwards t h e v a l u e s were s i g n i f i ­
c a n t l y h i g h e r than t h o s e o f t h e u n c h a l l e n g e d m o t h e r s , un­
t i l on t h e t w e n t y f i f t h day no f u r t h e r d i f f e r e n c e was a p ­
p a r e n t . 
Ε,-17 θ ( p g / m l ) 
1000 
8 0 0 
600 
4 0 0 
2 0 0 -
oestradiol challenge 
• • • • • 
• · with oestradiol administration ( В 4 ) 





days post partum 
16 20 
Figure 16. Effect of challenge with oestradiol-benzoate 
on the plasma 17 fi-oestradiol levels in 
non-nursing, bromo crip tine-tre at ed, puerperal 
women. Shown is: mean ± SEM. 
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4.3. CONCLUSIONS. 
I.m. a d m i n i s t r a t i o n of 8 ]sg o e s t r a d i o l b e n z o a t e / k g body 
weight b rough t about a r i s e in serum 1 7 B - o e s t r a d i o l , com-
p a r a b l e to t he p r e - o v u l a t o r y o e s t r a d i o l s u r g e , both in 
n u r s i n g and in n o n - n u r s i n g , b r o m o c r i p t i n e - t r e a t e d , p u e r -
p e r a l women. 
The d i f f e r e n c e in gonadotrophin response of t he 2 groups 
to the c h a l l e n g e was remarkab le . 
In the b r e a s t f e e d i n g group the r i s e in plasma o e s t r a d i o l 
caused t h e h i t h e r t o r i s i n g FSH l e v e l t o f a l l a b r u p t l y 
and reduced the a l r e a d y low LH t o a va lue which was a l -
most u n d e t e c t a b l e . Both FSH and LH remained in t h i s very 
low range u n t i l a t l e a s t 72 hours a f t e r t he l a s t o e s t r a -
d i o l i n j e c t i o n . At t he same time serum o e s t r a d i o l de -
c l i n e d t o v a l u e s which a re seen du r ing the e a r l y s t a g e 
of the mens t rua l c y c l e . 
This p a t t e r n i n d i c a t e d seve re hypogonadotrophism and was 
s i m i l a r t o t h a t d e s c r i b e d du r ing e a r l y p u b e r t y , a t which 
time FSH has s t a r t e d t o r i s e , whereas LH s t i l l remains 
low (Penny e t a l . 1970, Sizonenko e t a l . 1970, Yen and 
Vic i e 1970) . An o e s t r a d i o l c h a l l e n g e a t t h i s s t a g e de -
p r e s s e d both FSH and LH comparable t o t h a t demons t ra ted 
he re in b r e a s t f e e d i n g women (Kelch e t a l . 1973) . In e a r l y 
p u b e r t a l g i r l s t h i s response i s e x p l a i n e d by the f a c t 
t h a t o e s t r a d i o l only e x e r t s a n e g a t i v e feedback e f f e c t 
on the hypothalamus and the p i t u i t a r y g l and , whereas the 
p o s i t i v e feedback mechanism n e c e s s a r y fo r the development 
of an o v u l a t o r y c y c l e only deve lops a t midpuber ty 
(Cri tchlow and Elwers Ba r -Se la 1967, Kulin e t a l . 1969, 
Faiman and Winter 19 72, Grumbach e t a l . 19 72, Kulin e t 
a l . 1972) . 
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In women with secondary amenorrhoea due to hypogonadotro-
phism without hyperprolactinaemia Yen and Lein (19 76) 
demonstrated a return of both FSH and LH to the pre-
treatment values during the administration of oestradiol. 
However ,in severe hypogonadotrophism the response pat-
tern is the same as demonstrated here in lactating women 
(Santen et al. 1978). 
Finally, women suffering from hyperprolactinaemia and 
secondary amenorrhoea also exhibited only a decrease in 
both plasma gonadotrophins following oestradiol admini-
stration (Glass et al. 1975). 
The response pattern in bromocriptine-treated, puerperal 
women was biphasic with an initial decrease of both FSH 
and LH followed by a significant increase after 72 hours, 
at wich time oestradiol still remained elevated for an-
other 4 8 hours. 
This indicated the presence of both a negative and a po-
sitive feedback effect of oestradiol, the latter being 
dose-dependent. 
These data are comparable with those by Tsai and Yen 
(1971) , Yen and Tsai (1971) and Monroe et al. (1972) , 
where the same biphasic response to oestradiol was demon-
strated in normally cycling women. 
Thus, in post partum women during the stage of hyperpro-
lactinaemia oestradiol only exerted a negative feedback 
effect on the hypothalamus and the pituitary gland. When 
normoprolactinaemia was achieved by bromocriptine, both 
a positive and a negative feedback effect could be demon-
strated. 
Since FSH was in the normal range and LH was low, in 
combination with very low oestradiol levels before the 
oestradiol challenge, this suggested an insufficient LH-
RH release from the hypothalamus. The comparatively 
"normal" FSH values must be regarded as an intrinsic 
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effect of the pituitary gland. Indeed in-vitro culture 
of pituitary cells demonstrated FSH release despite the 
absence of LH-RH (Pasteéis 1977). The immediate decrease 
of FSH in response to the oestradiol challenge may re-
flect a direct negative feedback at the level of the pi-
tuitary gland. Also in-vivo oestradiol was shown to exert 
such an effect (Tsai and Yen 1971, Reiter et al. 1974). 
During the Puerperium chronic oestradiol administration 
did not influence the already elevated prolactin levels 
in breastfeeding mothers. It also did not affect the al-
ready well established lactation. Thus, although oestro-
gens are widely used in the inhibition of puerperal lac-
tation (Rolland 1979), they do not suppress the already 
established lactation, as long as the child continues to 
stimulate the nipple at regular intervals. 
In non-nursing, puerperal women treated with bromocrip-
tine which effectively suppressed prolactin levels, exo-
genous oestradiol caused a significant rise in plasma 
prolactin. 
Thus, the probably direct effect of bromocriptine on the 
pituitary lactotrophs was predominated by that of 
oestradiol (Beaulieu et al. 1978). 
Indeed oestradiol is known to increase prolactin (Frantz 
et al. 1972, Carlson et al. 1973, Robyn et al. 1973), 
probably by direct stimulation of the lactotrophs 
(l'Hermite et al 1972b, Robyn et al. 1973, Abu Fadil et 
al. 1976) and reduction of the hypothalamic Prolactin 
Inhibiting Factor or dopamine (Rakoff et al. 1973). 
59 
5. PITUITARY RESPONSIVENESS TO LH-RH AND TRH IN NURSING 
AND IN NON-NURSING, BROMOCRIPTINE-TREATED. PUERPERAL 
WOMEN. 
As described previously (see 2.1. and 2.2.) LH-RH and 
TRH challenge tests were performed on day 17 and day 2 3 
post partum in nursing and in non-nursing, puerperal wo­
men, receiving bromocriptine from day 15 post partum on. 
5.1. NURSING WOMEN (groups A2 and A3). 
5.1.1. PROLACTIN (figure 17, Appendix table XVI). 
On both day 17 (group A2) and day 2 3 post partum (group 
A3) the basal prolactin values in breastfeeding mothers 
appeared to be well above the normal range for the men­
strual cycle (16 ng/ml). 
prolactin (ng/ml ) 
- i 1 1 1 1 1 1 1 1 — 
30 - О • 30 60 90 
time (min) 
Figure 17. Prolactin response to 200 vg TRH in nursing 
women on day 17 (N17) and on day 23 post 
partum (N23). Shown is: mean ± SEM. 
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The administration of 200 ng TRH on day 17 as well as on 
day 2 3 post partum was followed by an increase in prolac­
tin with a maximum at 30 and 20 minutes respectively and 
a gradual decline thereafter. This increase is far below 
the four- to fivefold increase above the basal value seen 
in normally cycling women (Bowers et al. 1971, Jacobs et 
al. 1971). 
There is no difference in the response patterns on the 
days of the tests, although prolactin levels on day 2 3 
are slightly below those measured on day 17. 
The small elevation in serum levels at time "-30 minutes" 
is certainly due to the stress provoked by the venipunc­
ture at the beginning of the tests (Friesen et al. 1972, 
Robyn et al. 1973). 
5.1.2. FSH (figure 18, Appendix table XVII). 
As could be anticipated from the earlier data (see 3.2.) 
basal FSH values on day 17 post partum were rather low, 
with a mean of 3.1 mIU/ml, while basal levels on day 2 3 
had increased to a mean of 4.1 mIU/ml, which is compara­
ble to that of the early follicular phase of the men­
strual cycle. 
On the seventeenth day post partum FSH reached its maxi­
mum at 45 minutes after the rapid i.v. injection of 25 
μ g LH-RH, with a mean of 6.9 mIU/ml. On day 2 3 post par­
tum a maximum of 10.0 mIU/ml appeared at 60 minutes. In 
both instances a slight decrease was observed thereafter. 
Thus, although the basal levels and the response patterns 
on day 2 3 were not significantly different from that seen 
on day 17, by day 23 a tendency to higher basal values 
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Figure 18. FSH response to 25 \¡g LH-RH in nursing 
women, on day 17 and on day 23 post partum. 
Shown is: mean ± SEM. 
The observed response p a t t e r n s are comparable wi th t hose 
seen du r ing the e a r l y s t a g e of the mens t rua l cyc l e as r e -
p o r t e d by Corbey e t a l . (1977). 
5 . 1 . 3 . LH ( f i g u r e 19, Appendix t a b l e XVII I ) . 
Basal LH l e v e l s on both day 17 and day 2 3 p o s t par tum 
were low in b r e a s t f e e d i n g mothe r s . This was in agreement 
wi th t he f i n d i n g s d e s c r i b e d in 3 . 3 . 
The mean maximum l e v e l on day 17 p o s t partum was reached 
a t 20 minutes and appeared t o be 28.4 mlU/ml. 
On the t w e n t y t h i r d day p o s t partum the mean maximum va lue 
was 2 1 . 1 mlU/ml, 30 minutes a f t e r LH-RH i n j e c t i o n . 
No s i g n i f i c a n t d i f f e r e n c e s could be d e t e c t e d between 
t h e s e two g r o u p s , a l though i t was e v i d e n t , t h a t b r e a s t -
feeding women on day 2 3 not only had low b a s a l LH l e v e l s , 
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Figure 19. LH response to 25 \ig LH-RH in nursing 
women on day 17 and on day 23 post 
partum. Shown is: mean ± SEM. 
but a l s o a c l e a r l y d i m i n i s h e d r e s p o n s e p a t t e r n t o LH-RH 
when compared w i t h normal ly c y c l i n g women (Corbey e t a l . 
1977). 
5 . 1 . 4 . 17 0-OESTRADIOL (Appendix t a b l e XIX). 
As shown e a r l i e r (see 3.4.) t h e 1 7 ß - o e s t r a d i o l v a l u e s in 
b r e a s t f e e d i n g women were e i t h e r very low o r u n d e t e c -
t a b l e , bo th on day 17 and day 2 3 p o s t par tum. 
No d i f f e r e n c e s were seen between 1 7 0 - o e s t r a d i o l l e v e l s 
a t 30 minutes b e f o r e and 90 minutes a f t e r t he r a p i d i . v . 
i n j e c t i o n of 25 vg LH-RH and 200 yg TRH. 
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5 . 2 . NON-NURSING, BROMOCRIPTINE-TREATED, PUERPERAL WOMEN 
( g r o u p s B2 a n d В З ) . 
5 . 2 . 1 . PROLACTIN ( f i g u r e 2 0 , A p p e n d i x t a b l e XX). 
B a s a l p r o l a c t i n v a l u e s i n t h e g r o u p s t r e a t e d w i t h b r o m o ­
c r i p t i n e w e r e v e r y l o w , w h i c h i s i n a c c o r d a n c e w i t h t h e 
d a t a p r e s e n t e d i n 3 . 1 . 
The r e s p o n s i v e n e s s t o TRH was c o m p a r a b l e t o t h a t f o u n d 
d u r i n g t h e n o r m a l c y c l e : on day 17 p o s t p a r t u m ( g r o u p B2) 
t h e maximum l e v e l o f 2 9 . 2 n g / m l f e l l 10 m i n u t e s a f t e r t h e 
i n j e c t i o n o f TRH, w h i l e on t h e t w e n t y t h i r d day p o s t p a r -
turn ( g r o u p B3) t h e maximum v a l u e was 4 1 . 9 n g / m l 20 m i n u ­
t e s a f t e r t h e i n j e c t i o n . 
T h u s , d e s p i t e t h e u s e o f b r o m o c r i p t i n e , a c l e a r p r o l a c t i n 
r e s p o n s e i s p r o v o k e d by TRH a n d b a s a l l e v e l s a r e n o t 
r e a c h e d w i t h i n 90 m i n u t e s . T h e r e i s e v e n a t e n d e n c y f o r 
t h e r e s p o n s e p a t t e r n t o b e g r e a t e r a t day 2 3 t h a n a t day 
1 7 . 
prolactin ( ng/ml ) 
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Figure 20. Prolactin response to 200 \ig TRH in non-
nursing, bromocriptine-treated, puerperal 
women on day 17 (B17) and on day 23 post 
partum (B23). Shown is: mean ± SEM. 
• · в 17 
о—-о В 23 
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5.2.2. FSH (figure 21, Appendix table XXI). 
Basal FSH on the seventeenth day post partum was 5.7 mlU/ 
ml, while on day 2 3 post partum the mean basal level had 
declined to 2.7 mIU/ml. These levels were in agreement 
with the findings described in 3.2. 
On day 17 post partum the maximum FSH value was reached 
at 20 minutes and was 8.5 mIU/ml. 
The maximum level on day 23 post partum was 4.3 mIU/ml, 
60 minutes after injection. 
The response pattern as seen on day 2 3 was clearly obtun-
ded in comparison with that seen on day 17 post partum. 





••day 17 post partum 
о о day 23 post partum 
~ ι 1 1 1 1 1 1 1 Γ 
30 - О» 30 60 90 
time (min) 
Figure 21. FSH response to 25 vg LH-RH in non-nursing , 
bromoeriptine-treated, puerperal women on 
day 17 and on day 23 post partum. Shown 
is: mean ± SEM. 
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5 . 2 . 3 . LH ( f i g u r e 2 2 , Appendix t a b l e XXII). 
Basal LH l e v e l s in n o n - n u r s i n g , b r o m o c r i p t i n e - t r e a t e d , 
p u e r p e r a l women on b o t h day 17 and day 2 3 p o s t partum 
v e r e low (mean LH a t t ime 0 : 13.9 mIU/ml and 8.9 mlU/ml 
r e s p e c t i v e l y ) . These v a l u e s , h o w e v e r , d o n o t s i g n i f i c a n t l y 
d i f f e r from t h e d a t a p r e s e n t e d in 3 . 3 . 
The mean maximum v a l u e on t h e s e v e n t e e n t h day p o s t partum 
was 2 7.6 mIU/ml and was reached 20 minutes a f t e r LH-RH 
i n j e c t i o n . On t h e t w e n t y t h i r d day p o s t partum t h e mean 
maximum l e v e l appeared 30 minutes a f t e r i n j e c t i o n and 
was 31.4 mIU/ml. 
The mean plasma l e v e l a t 90 minutes on day 2 3 was a l s o 
above t h a t seen on day 17. 
Thus, a l though b a s a l l e v e l s on day 2 3 t e n d e d t o be lower 
than t h o s e on day 17, t h e r e s p o n s e t o LH-RH tended t o i n ­
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Figure 22. LH response to 25 \¡g LH-RH in non-nursing3 
bromocriptine-treated, puerperal women on 
day 17 and on day 23 post partum. Shown 
is: mean ± SEM. 
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5.2.4. 17B-0ESTRADI0L (Appendix table XXIII). 
In bromocript ine- t reated women 17ß-oestradiol i s s i g n i f i -
cantly higher on day 23 than on day 17 (p<0.05) indica-
t ing tha t f o l l i c u l a r maturation, a sign of ovarian a c t i -
v i t y , had s t a r t e d . 
No differences could be observed in the values at 30 mi-
nutes p r i o r to and at 90 minutes a f t e r the rapid i .V. 
in jec t ion of 25 yg LH-RH and 200 yg TRH, on days 17 and 
23. 
5.3. DISCUSSION. 
The prolactin response to TRH in breastfeeding women was 
clearly reduced in comparison with the response in the 
normal menstrual cycle (Corbey et al. 1977). No differen-
ce was observed between the prolactin response on day 17 
and that on day 2 3 post partum. 
Therefore the mechanism responsible for pituitary produc-
tion and release of prolactin in breastfeeding women 
during the early Puerperium does not appear to change 
from day 17 to day 23. 
Although plasma prolactin levels diminish significantly 
during administration of 2.5 mg bromocriptine twice 
daily to non-nursing puerperal women, the pituitary gland 
remains responsive to 200 vg TRH with a prolactin output 
comparable to that found in normally cycling women (Cor-
bey et al. 1977). ' 
This indicates that, in short term experiments, bromo-
criptine blocks the release of prolactin from the pitui-
tary whereas some prolactin is still stored in an easily 
releasible form. There is even some evidence to suggest 
that this depot effect may increase with time, since the 
amount released on day 2 3 is greater than that on day 17. 
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This i s in agreement wi th i n - v i t r o exper imen t s which 
demons t ra te an i n h i b i t i n g e f f e c t on p r o l a c t i n r e l e a s e , 
wh i l e i n t r a c e l l u l a r s y n t h e s i s can s t i l l be observed 
( P a s t e é i s e t a l . 1971, Tash j ian and Hoyt 1972) . 
I t a l s o demons t r a t e s t h a t the b r o m o c r i p t i n e induced 
b lockade i s n o t comple te . 
The r e sponse p a t t e r n s of FSH and LH to LH-RH in l a c t a t i n g 
and in b r o m o c r i p t i n e - t r e a t e d , p u e r p e r a l women were mar-
kedly d i f f e r e n t . 
In t he f i r s t group both the b a s a l l e v e l s and the response 
induced peaks of FSH were h i g h e r on day 2 3 than on day 
17. At t he same t ime the response of LH to LH-RH tended 
t o d e c r e a s e as d id the b a s a l l e v e l s of LH. These f i n d i n g s 
were in agreement wi th those of Canales e t a l . (1974) 
and Jeppsson e t a l . (19 77) . 
I t resembled the response p a t t e r n seen d u r i n g the e a r l y 
s t a g e of t h e mens t rua l cyc le (Corbey e t a l . 1977). Both 
in n u r s i n g mothers and in women du r ing the e a r l y s t a g e 
of the m e n s t r u a l cyc l e plasma c o n c e n t r a t i o n s of 17ß-oes-
t r a d i o l a r e low. Therefore t h i s response p a t t e r n , wi th 
a high FSH response and a low LH response seems t y p i c a l 
for a low o e s t r o g e n s t a t u s . 
In b r o m o c r i p t i n e - t r e a t e d women, a t a t ime when 17B-
o e s t r a d i o l was low (day 17 pos t p a r t u m ) , a s i m i l a r r e s -
ponse p a t t e r n t o t h a t of n u r s i n g mothers was s e e n . 
However, on day 2 3 , when 1 7 6 - o e s t r a d i o l had i n c r e a s e d 
s i g n i f i c a n t l y , t he response p a t t e r n was d i f f e r e n t . Where-
as both t he b a s a l l e v e l s of FSH and the response t o LH-
RH were c l e a r l y d imin i shed , the response of LH t o LH-
RH was i n c r e a s e d . The b a s a l l e v e l s of LH on day 23,how-
eve r »were s l i g h t l y lower than t h o s e of day 17. Since 
1 7 ß - o e s t r a d i o l had i n c r e a s e d s i g n i f i c a n t l y a t t h i s t i m e , 
the observed changes may indeed r e f l e c t the combined 
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influence of this hormone on the hypothalamus and the 
pituitary gland. 
These observations are in agreement with the model des-
cribed by Yen and Lein (19 76) for the menstrual cycle, 
as described in 1.8. 
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6. PITUITARY RESPONSIVENESS TO LH-RH AND TRH AFTER 
OESTRADIOL-BENZOATE CHALLENGE, IN NURSING AND IN 
NON-NURSING, BROMOCRIPTINE-TREATED, PUERPERAL WOMEN. 
Oestradiol-benzoate ,8 yg/kg body weightfwas administered 
from days 18 to 22 post partum (see 2.1.). On day 23 a 
LH-RH/TRH test was performed with 25 yg LH-RH and 200 
yg TRH. In the non-nursing group 2 .5 mg bromocriptine 
was given twice daily from days 15 to 25 post partum. 
6.1. NURSING WOMEN (group A4). 
6.1.1. PROLACTIN (figure 23, Appendix table XXIV). 
Basal prolactin values in this group were well above the 
normal range for the menstrual cycle, which was in accor-
dance with the data in 4.1.1. 
After administration of 200 yg TRH prolactin rose imme-
diately with a maximum at 10 minutes and a gradual de-
cline thereafter. 
Although this response appeared to be slightly higher 
than that of the group which was not challenged with 
oestradiol, these differences are not statistically sig-
nificant. The higher level at "-30 minutes "as compared 
with time "0" is due to the stress of the venipuncture, 
as described in 5.1.1. 
6.1.2. FSH (figure 24, Appendix table XXV). 
As described in 4.1.2. basal FSH values were either very 
low or undetectable, i.e. below 0.3 mIU/ml, during 
oestradiol administration. 
The mean response to 2 5 yg LH-RH reached a maximum 30 to 
45 minutes after infection and was 18.7 mIU/ml. There-
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Figure 23. Prolactin response Lo 200 vg TRH, after 
oestradiol challenge, in nursing women. 
Shown is: mean + SEM. 
after the values remained at this level until 90 minutes 
after LH-RH administration. 
This response was significantly lower than in the group 
which was not challenged with oestradiol (group A3) 
(p = 0 .056) . 
This indicates a clear negative feedback effect of oe­
stradiol on the FSH response to LH-RH in nursing women. 
6.1.3. LH (figure 25, Appendix table XXVI). 
Although the basal LH levels were significantly lower 
than in the group which was not challenged with oestra­
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Figure 24. FSH response to 25 \¡g LH-RH, after oestradiol 
challenge, in nursing women. Shown is: 
mean ± SEM. 
accorded with the data in 4.1.3. , the response to 25 ug 
LH-RH was practically identical in both groups. 
This indicates that, although the release of LH is 
blocked by oestradiol in nursing women, the pituitary 
gland remains capable of storing LH for a period of at 
least 5 days. However, an increase in intracellular 
storage of LH seems unlikely, as the response to stimu-
lation is no greater. 
6.1.4. 176-OESTRADIOL (Appendix table XXVII). 
As expected from the data in 4.1.4. 178-oestradiol was 
within the range of the late follicular phase of the 
normal menstrual cycle. No differences were observed in 
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Figure 25. LH response to 25 vg LH-RH, after oes tradiol 
challenge, in nursing women. Shown is: 
mean ± SEM. 
the oestradiol levels 30 minutes before and 90 minutes 
after the injection of LH-RH and TRH. 
6.1.5. PROGESTERONE (Appendix table XXVIII). 
The progesterone levels suggest that one mother had 
undergone a certain degree of luteinization, but none of 
the mothers had plasma progesterone concentrations com­
patible with the presence of a functioning corpus luteum. 
6.2. NON-NURSING, BROMOCRIPTINE-TREATED, PUERPERAL WOMEN 
(group B5). 
6.2.1. PROLACTIN (figure 26, Appendix table XXIX) 
Although suppressed by bromocriptine, basal levels (i.e. 
before the rapid i.v. injection of TRH) of prolactin 
showed an oestradiol-induced rise. 
This corresponds with the data given in 4.2.1. 
Injection of 200 pg TRH caused a rapid and well defined 
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Figure 26. Prolactin response to 200 vg TRH, after 
oestradiol challenge, in non-nursing
s 
bromocriptine-treated, puerperal women. 
Shown is: mean ± SEM. 
response of p r o l a c t i n with a mean maximum of 66.5 ng/ml 
20 minutes a f t e r administrat ion. 
This response i s exaggerated in comparison with both 
the control group ( 5 . 2 . 1 . ) and normally c y c l i n g women 
(Corbey e t a l . 1977) . 
6 . 2 . 2 . FSH (f igure 27, Appendix tab le XXX). 
Basal FSH l e v e l s in t h i s group were s l i g h t l y depressed 
when compared with the contro l s (group A3). This d i f f e ­
rence was, however, not s i g n i f i c a n t at the 5% l e v e l . 
Administration of 25 ug LH-RH caused an exaggerated FSH 
response with a mean maximum of 11.0 rnIU/ml 60 minutes 
a f t e r i n j e c t i o n . 
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Figure 27. FSH response to 25 \ig LH-HH, after oestradiol 
challenge, in non-nursing, bromooriptine-
treated, puerperal women. Shown is: mean ± 
SEM. 
The d i f ference between the cumulative responses of the 
o e s t r a d i o l chal lenged (group B5) and the non-challenged 
mothers (group B3) was s t a t i s t i c a l l y s i g n i f i c a n t (Wil-
coxon, ρ < 0 . 0 5 ) . 
6 . 2 . 3 . LH (f igure 28, Appendix tab le XXXI). 
As was to be expected from the data in 4 . 2 . 3 . the basal 
LH values were in the range of the m i d - f o l l i c u l a r phase 
of the c y c l e . 
I .v. i n j e c t i o n of 25 yg LH-RH caused an exaggerated LH 
response with a mean maximum of 103-2 mlU/ml 45 minutes 
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Figure 28. LH response to 25 vg LH-RH, after oestradiol 
challenge, in non-nursing, bromocriptine-
treated, puerperal women. Shown is: mean 
+ SEM. 
after injection. 
This concentration was equal to that of the midcycle LH 
peak as seen in normally cycling women. 
The cumulative response in this group differed signifi­
cantly from the response in women who had not been chal­
lenged with oestradiol (Wilcoxon ρ < 0.05). 
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6 . 2 . 4 . 17g-0ESTRADI0L (Appendix t a b l e XXXII). 
As shown in 4 . 2 . 4 . o e s t r a d i o l l e v e l s were in the range 
of the l a t e f o l l i c u l a r phase of t he mens t rua l c y c l e . No 
d i f f e r e n c e s were seen between the va lue s 30 minutes b e -
fore and 90 minutes a f t e r the i n j e c t i o n of LH-RH and TRH. 
6 . 2 . 5 . PROGESTERONE (Appendix t a b l e XXXIII). 
The p r o g e s t e r o n e l e v e l s of one mother i n d i c a t e d a c e r -
t a i n degree of l u t e i n i z a t i o n , bu t none of t he women had 
plasma p r o g e s t e r o n e c o n c e n t r a t i o n s compat ib le wi th the 
p resence of a f u n c t i o n i n g corpus lu teum. 
6 . 3 . DISCUSSION. 
On day 2 3 p o s t par tum b a s a l l e v e l s of p r o l a c t i n were 
h i g h e r than those of the groups who were no t s u b j e c t e d 
t o o e s t r a d i o l c h a l l e n g e , both in n u r s i n g and in non-
n u r s i n g , b r o m o c r i p t i n e - t r e a t e d women. 
The r e sponses t o 200 \ig TRH in the two groups were a l s o 
i n c r e a s e d . 
The d i f f e r e n c e s were no t s t a t i s t i c a l l y s i g n i f i c a n t , p r o -
bably due to the wide s c a t t e r in t h e p r o l a c t i n va lue s 
and a l s o t o the sma l l number of s u b j e c t s in each group . 
Even s o , t he d a t a i n d i c a t e d t h a t , bo th under t he p h y s i o -
l o g i c a l c o n d i t i o n s of l a c t a t i o n , and in the pharmacolo-
g i c a l l y induced s t a t e of b r o m o c r i p t i n e - t r e a t e d p u e r p e r a l 
women, o e s t r a d i o l i n c r e a s e d the p i t u i t a r y r e l e a s e of 
p r o l a c t i n as w e l l as t he c a p a c i t y t o r e l e a s e p r o l a c t i n 
e a s i l y in response to TRH. This i s comparable wi th the 
f i nd ings of Mortimer e t a l . (1974) in normal males and 
Reymond and Lemarchand-Béraud (1976) in normal ly c y c l i n g 
women. 
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The demons t ra ted d i f f e r e n c e s in the FSH and LH re sponses 
to LH-RH in b r e a s t f e e d i n g and in b r o m o c r i p t i n e - t r e a t e d 
women r e c e i v i n g equa l amounts of 1 7 ß - o e s t r a d i o l were 
d rama t i c and i n d i c a t e d t h a t d i f f e r e n t feedback mechanisms 
were o p e r a t i n g m t h e s e two g roups : 
In n u r s i n g women the FSH response t o LH-RH was c l e a r l y 
d imin i shed fo l lowing the o e s t r a d i o l c h a l l e n g e . At t h e 
same time the LH response was equa l t o t h a t of the con-
t r o l g roup , i . e . low. Thus, b r e a s t f e e d i n g women r e s p o n -
ded t o o e s t r a d i o l a d m i n i s t r a t i o n wi th both a dec rease in 
the b a s a l l e v e l s of FSH and LH and a d iminu t ion in t he 
response to LH-RH. The p roduc t i on of t h e s e hormones by 
the p i t u i t a r y g land i s dependent on the amount of endo-
genous LII-RII r e l e a s e d by the hypotha lamus . Fu r the rmore , 
as mentioned in c h a p t e r 1, b a s a l FSH l e v e l s a r e dependent 
on the plasma c o n c e n t r a t i o n s of 1 7 ß - o e s t r a d i o l . 
I t may t h e r e f o r e be concluded t h a t in b r e a s t f e e d i n g 
mothers t he e f f e c t of o e s t r a d i o l on the hypothalamus i s 
c h a r a c t e r i z e d by a n e g a t i v e feedback mechanism. 
Our f i n d i n g s were in agreement wi th those of Glass and 
But t (19 79) who could only demonst ra te a n e g a t i v e feed-
back e f f e c t of o e s t r a d i o l for a t l e a s t s i x weeks p o s t 
par tum. 
Also equa l r esponse p a t t e r n s t o exogenously a d m i n i s t e r e d 
o e s t r a d i o l have been demons t ra ted in women s u f f e r i n g 
from hypogonadot rophic amenorrhoea both wi th and w i t h o u t 
h y p e r p r o l a c t i n a e m i a (Boyar e t a l . 1974, Halmi and Sher -
man 1975, Sherman e t a l . 1975, Lasley e t a l . 1975). 
The same phenomena were d e s c r i b e d in v o l u n t e e r s wi th 
s u l p i r i d e induced h y p e r p r o l a c t i n a e m i a ( l ' H e r m i t e e t a l . 
1978). 
At t he same t i m e , our o e s t r a d i o l c h a l l e n g e demons t ra ted 
an i n c r e a s e d response of FSH and LH t o LH-RH in bromo-
c r i p t i n e - t r e a t e d , p u e r p e r a l women. 
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As mentioned in 1.8 Yen and Lein (1976) postulated that 
oestradiol both increases the production of LH in the 
pituitary gland and ultimately exerts a positive feed-
back effect on the hypothalamus, resulting in an increase 
in the release of endogenous LH-RH necessary for the mid-
cycle LH peak. 
The results in this chapter indicated that after five 
days of oestradiol administration basal LH levels were 
only slightly increased compared with the controls, 
whereas the response to LH-RH increased significantly. It 
seemed that during the five days oestradiol treatment 
an accumulation of LH in the pituitary gland had occurred, 
which is only possible if endogenous LH-RH is produced. 
This means that the LH response to LH-RH after the 
oestradiol challenge is in agreement with the hypothesis 
for the regulation of the menstrual cycle proposed by 
Yen and Lein (19 76) and with the findings in normally 
cycling women by Keye and Jaffe (1975). 
The FSH response however was surprising. 
Basal levels following the oestradiol challenge were de-
creased in comparison with the controls. 
This indicates a direct negative feedback effect of oe-
stradiol on the pituitary release of FSH. 
The response to LH-RH,however,was increased substantial-
i y · 
As demons t ra ted e a r l i e r ( chap te r 5) the response t o LH-
RH dec reased as 1 7 ß - o e s t r a d i o l i n c r e a s e d t o m i d - f o l l i c u -
l a r l e v e l s . 
When s u b s t a n t i a l l y h i g h e r o e s t r a d i o l c o n c e n t r a t i o n s were 
main ta ined for some d a y s , as demons t ra ted in t h i s chap-
t e r , the c a p a c i t y of the p i t u i t a r y g land i n c r e a s e d s i g -
n i f i c a n t l y . 
This i n d i c a t e s a b i p h a s i c e f f e c t of o e s t r a d i o l in the 
r e g u l a t i o n of FSH p r o d u c t i o n and r e l e a s e and i s thus f a r 
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comparable with that of LH. 
However, to increase the pituitary FSH production 
oestradiol levels comparable to those seen during the 
pre-ovulatory oestradiol surge are necessary. 
While it is generally accepted that 176-oestradiol is 
responsible for the LH peak during the menstrual cycle, 
the cause of the concomitant FSH peak is at present 
unknown. The results of our investigations, however, 
indicate that 17s_oestradiol also plays a role in the 
latter event. 
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7 . GENERAL DISCUSSION. 
U n t i l now t h e m e c h a n i s m s r e s p o n s i b l e f o r t h e p o s t p a r -
tum a m e n o r r h o e a , w h i c h p a r a l l e l s t h e s t a g e o f h y p e r p r o -
l a c t i n a e m i a , w e r e n o t u n d e r s t o o d . The s t u d i e s d e s c r i b e d 
i n t h e p r e v i o u s c h a p t e r s w e r e a l l d e s i g n e d t o e l u c i d a t e 
t h e s e m e c h a n i s m s . 
In t h e f o l l o w i n g p a r t e a c h o f t h e s e c h a p t e r s w i l l be sum-
m a r i z e d b r i e f l y and p l a c e d i n c o n t e x t , s o t h a t a more 
c o m p l e t e p i c t u r e can be g i v e n o f t h e e n d o c r i n e c h a n g e s 
d u r i n g t h e P u e r p e r i u m . 
The r e g u l a t i o n o f t h e r e l e a s e o f p r o l a c t i n w i l l be d i s -
c u s s e d f i r s t , f o l l o w e d by a d i s c u s s i o n on t h e r e g u l a t i o n 
of t h e r e l e a s e o f g o n a d o t r o p h i n s . 
B a s a l p r o l a c t i n l e v e l s i n b r e a s t f e e d i n g women a p p e a r e d 
t o b e h i g h and s c a t t e r e d o v e r a w i d e r a n g e . B r o m o c r i p t i n e 
g i v e n t o n o n - n u r s i n g m o t h e r s i n t h e P u e r p e r i u m , e f f e c t i -
v e l y s u p p r e s s e d p r o l a c t i n t o v e r y low l e v e l s , w h i l e n o n -
n u r s i n g women w i t h m e c h a n i c a l c o m p r e s s i o n o f t h e b r e a s t s 
o n l y , showed p r o l a c t i n v a l u e s i n o r o c c a s i o n a l l y a b o v e 
t h e u p p e r r a n g e o f n o r m a l f o r c y c l i n g women. 
A d m i n i s t r a t i o n o f o e s t r a d i o l - b e n z o a t e l . m . f o r f i v e 
d a y s i n a d o s a g e r e s u l t i n g i n p r e - o v u l a t o r y p l a s m a 
o e s t r a d i o l l e v e l s d i d n o t a l t e r t h e a l r e a d y e l e v a t e d p r o -
l a c t i n v a l u e s i n b r e a s t f e e d i n g women, w h e r e a s i n n o n - n u r -
s i n g , b r o m o c r i p t i n e - t r e a t e d , p u e r p e r a l women by t h e e n d 
o f t h e p e r i o d o f o e s t r a d i o l a d m i n i s t r a t i o n p l a s m a p r o -
l a c t i n h a d r i s e n from v e r y low v a l u e s t o l e v e l s i n t h e 
h i g h n o r m a l r a n g e o f c y c l i n g women. The p r o l a c t i n l e v e l s 
i n t h i s g r o u p r e m a i n e d i n t h e same r a n g e f o r a t l e a s t 
t h r e e d a y s a f t e r d i s c o n t i n u i n g t h e o e s t r a d i o l i n j e c t i o n s . 
A l t h o u g h o e s t r o g e n s a r e w i d e l y u s e d i n an a t t e m p t t o s u p -
p r e s s l a c t a t i o n ( R o l l a n d 1 9 7 9 ) , t h e a d m i n i s t r a t i o n o f 
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o e s t r a d i o l - b e n z o a t e to n u r s i n g mothers d id not a f f e c t 
b r e a s t f e e d i n g in any way, whi le p r o l a c t i n l e v e l s remained 
e l e v a t e d . 
The very low p r o l a c t i n va lues in b r o m o c r i p t i n e - t r e a t e d 
women i n c r e a s e d d u r i n g the p e r i o d of t he o e s t r a d i o l c h a l -
l e n g e . 
The p r o l a c t i n r e sponses to 200 yg TRH in b r e a s t f e e d i n g 
women on days 17 and 2 3 pos t partum were d imin ished as 
compared to t hose seen in c y c l i n g women (Bowers e t a l . 
1971, Jacobs e t a l . 1971, Corbey e t a l . 1977). 
In the n o n - n u r s i n g , b r o m o c r i p t i n e - t r e a t e d groups a normal 
response which tended to i n c r e a s e , was demons t ra ted from 
day 17 t o day 2 3 p o s t par tum. Desp i t e the a d m i n i s t r a t i o n 
of b r o m o c r i p t i n e , the p i t u i t a r y gland r e a c t s to TRH wi th 
a normal p r o l a c t i n ou tpu t (Corbey e t a l . 1977). Bromo-
c r i p t i n e b locks the r e l e a s e of p r o l a c t i n , a l though some 
s t o r a g e of p r o l a c t i n in an e a s i l y r e l e a s i b l e form remains . 
I n - v i t r o s t u d i e s have indeed shown t h a t b r o m o c r i p t i n e 
has an i n h i b i t i n g e f f e c t on p r o l a c t i n r e l e a s e , a l though 
p a r t i a l i n t r a c e l l u l a r s y n t h e s i s c o n t i n u e s ( P a s t e e i s e t 
a l . 1971, Tash j i an and Hoyt 1972). 
F u l l y l a c t a t i n g women, who r e c e i v e d a f i ve day o e s t r a -
d i o l - b e n z o a t e t r e a t m e n t , r e s u l t i n g in l a t e f o l l i c u l a r 
t o p r e - o v u l a t o r y plasma o e s t r a d i o l v a l u e s , showed the 
same p r o l a c t i n response to 200 yg TRH as uncha l l enged 
women. The o e s t r o g e n a d m i n i s t r a t i o n d id n o t a f f e c t l a c -
t a t i o n in any way. 
Non-nurs ing b r o m o c r i p t i n e - t r e a t e d mothers, however, d e -
mons t ra ted an i n c r e a s e d p r o l a c t i n response to TRH a f t e r 
a d m i n i s t r a t i o n of o e s t r a d i o l , compared wi th the same 
group who r e c e i v e d no o e s t r a d i o l . 
In f u l l y n u r s i n g women o e s t r a d i o l i n c r e a s e s the r e -
l e a s e of p r o l a c t i n . In n o n - n u r s i n g , b r o m o c r i p t i n e - t r e a t e d , 
p u e r p e r a l women o e s t r a d i o l i n c r e a s e s both the spontaneous 
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release and the storage of prolactin. This is probably 
because the direct effect of bromocriptine on the lacto-
trophic cells in the pituitary gland is predominated by 
that of oestradiol (Beaulieu et al. 1978). Oestradiol is 
indeed known to increase prolactin (Frantz et al. 1972, 
Carlson et al. 1973, Robyn et al. 1973), probably by 
direct stimulation of the lactotrophs (l'Hermite et al. 
1972, Robyn et al. 1973, Abu Fadil et al. 1976) and 
reduction of the hypothalamic Prolactin Inhibiting Factor 
or dopamine (Rakoff et al. 1973). Therefore oestrogens 
demonstrate dopamine antagonistic properties. 
Basal FSH in nursing volunteers increased from very 
low levels on day 16 post partum to values comparable to 
those of the follicular phase on day 25 post partum. In 
non-nursing, bromocriptine-treated women, however, FSH 
had already reached these levels by day 17 post partum. 
Non-nursing, puerperal women who received no medication 
showed basal values comparable to those in the bromocrip-
tine-treated group. 
Breastfeeding mothers had consistently low basal LH 
levels, whereas the values in non-nursing, bromocriptine-
treated women were in the range of the normal menstrual 
cycle. The non-lactating, non-medicated group showed 
'jasal LH values which lay between those of the other 
two groups, i.e. they were in the low normal range of 
the follicular phase. 
Up till day 25 post partum nursing mothers showed 17ß-
oestradiol values which were very low or undetectable : 
indicating no follicular maturation. Non-nursing mothers 
treated with bromocriptine had rising oestradiol levels 
from day 16 post partum onwards, reaching mid- to late 
follicular phase values by day 25: a clear indication of 
follicular maturation. In non-nursing women without 
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medica t ion f o l l i c u l a r ma tu ra t ion s t a r t e d somewhere b e -
tween the s i x t e e n t h and t w e n t y f i f t h p o s t partum day. 
In both n o n - n u r s i n g groups n o r m a l i z a t i o n of FSH and 
LH, the r i s e of 1 7 p - o e s t r a d i o l , and thus r e s t o r a t i o n of 
ova r i an func t ion could be demons t ra ted as soon as p r o l a c -
t i n reached va lue s w i t h i n the p r e - p r e g n a n t r ange . These 
f i n d i n g s a r c in agreement wi th s t u d i e s by Rolland e t a l . 
(1975a and 1975b). From these d a t a i t was t h e r e f o r e con-
c luded t h a t in b r e a s t f e e d i n g mothers e i t h e r the high p r o -
l a c t i n l e v e l i t s e l f i n f l u e n c e d the o v a r i e s , wi th i n h i b i -
t i o n of f o l l i c u l a r ma tu ra t i on d e s p i t e normal FSH, o r , 
a l t e r n a t i v e l y , an a l t e r e d hypotha lamic n e u r o t r a n s m i s s i o n 
l ed to h y p e r p r o l a c t i n a e m i a and i nadequa t e r e l e a s e of LH, 
which, in i t s t u r n , p r even t ed normal ova r i an func t i on . 
S i n c e , in t he p r e sence of a normal ly f u n c t i o n i n g hypo-
t h a l a m u s , very low o e s t r a d i o l va lues l e a d t o a r i s e in 
FSH ( e . g . in postmenopausal women), the s i t u a t i o n in 
b r e a s t f e e d i n g women wi th ha rd ly d e t e c t a b l e o e s t r a d i o l 
l e v e l s and r e l a t i v e l y low FSH favours t he h y p o t h e s i s t h a t 
i t i s t he hypothalamus which i s i n a c t i v e du r ing the e a r -
ly Puerper ium. 
FSH, which was f a i r l y low in n u r s i n g mothe r s , r e a c t e d 
t o the o e s t r a d i o l c h a l l e n g e , r e s u l t i n g in l a t e f o l l i c u -
l a r t o p r e - o v u l a t o r y plasma o e s t r a d i o l v a l u e s , wi th a 
f u r t h e r d e c l i n e to very low l e v e l s . Three days a f t e r 
s t o p p i n g the o e s t r a d i o l a d m i n i s t r a t i o n t h e r e was s t i l l 
no r e t u r n t o p r e c h a l l e n g e l e v e l s . In b r o m o c r i p t i n e -
t r e a t e d women, FSH was a l s o dec reased by o e s t r a d i o l - b e n -
z o a t e . Af t e r four days of o e s t r a d i o l t r e a t m e n t , however, 
FSH s t a r t e d Lo r i s e , d e s p i t e c o n t i n u a t i o n of the o e s t r a -
d i o l - b e n z o a t c i n j e c t i o n s ; t h i s r i s e con t inued a f t e r ad-
m i n i s t r a t i o n ceased on day 5. 
The LH in both groups seemed t o fol low the same p a t t e r n : 
in n u r s i n g women the a l r eady low LII va lue s dec reased even 
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more du r ing o e s t r a d i o l a d m i n i s t r a t i o n and showed no t e n -
dency t o i n c r e a s e d u r i n g the p e r i o d of the s t u d y , wh i l e 
n o n - n u r s i n g , b r o m o c r i p t i n e - t r e a t e d mothers demons t ra ted 
an i n i t i a l d e c r e a s e in LH a f t e r the beg inn ing of t he 
c h a l l e n g e , fol lowed by an i n c r e a s e to p r e - c h a l l e n g e 
l e v e l s as t h e a d m i n i s t r a t i o n of o e s t r a d i o l c o n t i n u e d . 
With r e g a r d to t he g o n a d o t r o p h i n s , the s t a t u s in n u r s i n g 
women can be compared wi th t h a t of p r e p u b e r t y o r e a r l y 
puber ty (Penny e t a l . 1970, Sizonenko e t a l . 1970, Yen 
and Vic i e 1970, Roth e t a l . 1972, J enne r e t a l . 1972, 
Kelch e t a l . 1973) , w i th secondary amenorrhoea and s e v e r e 
hypogonadotrophism (Santen e t a l . 1978) and with hyper -
p r o l a c t i n a e m i a and hypogonadotrophism (Glass e t a l . 1975). 
Under t h e s e c i r c u m s t a n c e s i d e n t i c a l r e sponses to an o e s -
t r a d i o l c h a l l e n g e a r e seen.' This i n d i c a t e s , t h a t only 
the n e g a t i v e feedback mechanism i s o p e r a t i n g , r e s u l t i n g 
in a d iminu t ion of t he r e l e a s e of LH-RH. 
The f a c t t h a t FSH l e v e l s remain normal , d e s p i t e very low 
plasma c o n c e n t r a t i o n s of 1 7 ß - o e s t r a d i o l , may be rega rded 
as the r e s u l t of endogenous a c t i v i t y of the p i t u i t a r y 
gland under mild LH-RH s t i m u l a t i o n . Indeed , i n - v i t r o ex -
per iments by P a s t e é i s (1977) showed t h a t c u l t u r e d p i t u i -
t a r y c e l l s r e l e a s e d FSH, d e s p i t e the absence of LH-RH in 
the c u l t u r e medium, a l though no r e l e a s e of LH could be 
d e t e c t e d . When the c o n c e n t r a t i o n of o e s t r a d i o l in the 
medium was i n c r e a s e d , FSH r e l e a s e s topped . I n - v i v o ex -
per iments by Tsa i and Yen (1971) and R e i t e r e t a l . (1974) 
a l s o i n d i c a t e d t h a t 1 7 ß - o e s t r a d i o l b locked the r e l e a s e of 
FSH d i r e c t l y a t the l e v e l of the p i t u i t a r y g l and . 
Regarding the response to an o e s t r a d i o l c h a l l e n g e , the 
s i t u a t i o n in n o n - n u r s i n g , b r o m o c r i p t i n e - t r e a t e d , e a r l y 
p u e r p e r a l women was comparable wi th t h a t seen in midpu-
b e r t y (Cr i tch low and Elwers B a r - S e l a 196 7, Faiman and 
Winter 1972, Grumbach e t a l . 1972, Kulin e t a l . 1972) , in 
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secondary amenorrhoea and/or oligomenorrhoea due to mild 
hypogonadotrophism (Yen and Lein 1976), and in normally 
cycling women (Tsai and Yen 1971, Yen and Tsai 1971, 
Monroe et al. 1972), i.e. both a negative and positive 
feedback effect of oestradiol on the hypothalamus and 
pituitary gland. 
Administration of 25 pg LH-RH to nursing mothers re-
sulted in an FSH release comparable with that of the fol-
licular phase of the menstrual cycle. A small increase in 
the response from day 17 to day 2 3 was observed. The out-
put of LH was low, both on day 17 and on day 23 post par-
turn. This was in agreement with the studies of Canales 
et al. (1974) and Jeppsson et al. (1977). 
In non-nursing women with bromocriptine medication FSH 
showed a low response to LH-RH; this response tended to 
decrease from the seventeenth to the twentythird day post 
partum. The output of LH after LH-RH injection showed a 
normal pattern compared with the early follicular phase, 
with a tendency to increase from day 17 to day 23. 
Thus, while 17ß-oestradiol was very low, lactating women 
showed a normal FSH response to LH-RH which tended to 
increase from day 17 to day 2 3 post partum, and a low LH 
response to LH-RH which did not show any increase. This 
pattern is comparable with that seen during early puber-
ty (Job et al. 1972), or during the first days of the 
follicular phase of the menstrual cycle (Corbey et al. 
1977) . 
Bromocriptine-treated, non-nursing women on the seven-
teenth day of the Puerperium showed more or less the same 
LH and FSH response to LH-RH as breastfeeding mothers. 
On day 2 3 post partum the FSH and LH responses to LH-RH 
in bromocriptine-treated mothers were the opposite to 
those seen in nursing women: The FSH response had 
decreased, while the LH response showed an increase. 
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At the same time the plasma c o n c e n t r a t i o n of 1 7 g - o e s t r a -
d i o l had i n c r e a s e d s i g n i f i c a n t l y . Although the observed 
d i f f e r e n c e s in t he gonadotrophin r e sponses were n o t s t a -
t i s t i c a l l y s i g n i f i c a n t , they i n d i c a t e d a modula t ing 
e f f e c t on the p i t u i t a r y g l and , wi th an i n c r e a s e in the 
c a p a c i t y t o r e l e a s e LH and a d e c r e a s e in the c a p a c i t y 
t o r e l e a s e FSH, as 1 7 ß - o e s t r a d i o l l e v e l s r o s e . This ob -
s e r v a t i o n accords w e l l wi th the model for the normal men-
s t r u a l c y c l e proposed by Yen and Lein (1976) . 
The FSH response to 25 yg LH-RH in n u r s i n g mothers 
a f t e r o e s t r a d i o l c h a l l e n g e was s l i g h t l y lower than t h a t 
in n u r s i n g women who were not c h a l l e n g e d . In t h e s e women 
the LH response t o LH-RH was s i m i l a r and low in t he 
groups wi th and w i t h o u t o e s t r a d i o l a d m i n i s t r a t i o n . 
But n o n - l a c t a t i n g , b r o m o c r i p t i n e - t r e a t e d women demons t ra -
t ed a s t r o n g l y i n c r e a s e d FSH response to LH-RH fo l lowing 
o e s t r a d i o l a d m i n i s t r a t i o n when compared wi th a s i m i l a r , 
bu t uncha l l enged group. Af t e r o e s t r a d i o l t r e a t m e n t t h i s 
group showed an exaggera t ed response of LH to LH-RH, 
when compared wi th s i m i l a r b u t uncha l l enged s u b j e c t s . 
Changes observed in t he response of FSH t o LH-RH in l a c -
t a t i n g women on day 2 3 pos t par tum c h a l l e n g e d and u n c h a l -
lenged wi th o e s t r a d i o l agree wi th t he r e s u l t s of the i n -
v i t r o exper imen t s of P a s t e é i s (1977) and the i n - v i v o e x -
pe r imen t s of Tsai and Yen (1971) and R e i t e r e t a l . 
(1974) , i . e . t h e r e i s a d i r e c t n e g a t i v e feedback e f f e c t 
of 1 7 ß - o e s t r a d i o l on the p i t u i t a r y r e l e a s e of FSH. 
No d i f f e r e n c e s could be observed in t he LH re sponses to 
LH-RH, d e s p i t e t he f a c t t h a t both the hypothalamus and 
the p i t u i t a r y g land had been exposed t o 1 7 ß - o e s t r a d i o l 
in c o n c e n t r a t i o n s comparable wi th t h a t of the p r e o v u l a -
t o r y s t a g e of the mens t rua l c y c l e . In both t h e groups 
the LH responses remained very low. This i s compat ib le 
wi th an endogenous s h o r t a g e of LH-RH and t h e r e f o r e i n d i -
c a t e s t h a t in h y p e r p r o l a c t i n a e m i c , n u r s i n g women the 
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hypothalamus does no t respond t o o e s t r o g e n s wi th an i n -
c r ea sed r e l e a s e of LH-RH. Thus, the p o s i t i v e feedback 
system i s u n r e s p o n s i v e . 
This c o n d i t i o n i s a l s o seen in s eve re hypogonadotrophism 
wi th or w i t h o u t h y p e r p r o l a c t i n a e m i a (Halmi and Sherman 
1975, Sherman e t a l . 1975, Las ley e t a l . 1975) , and a l s o 
in h e a l t h y v o l u n t e e r s wi th s u l p i r i d e - i n d u c e d h y p e r p r o l a c -
t i n a e m i a ( l ' H c r m i t e e t a l . 1978). Our d a t a a re f u r t h e r 
in agreement wi th t he s t u d i e s performed in the Puerpe-
rium by Glass and But t (1979) and Van Ex te r e t a l . 
(1978) . 
The n e g a t i v e feedback e f f e c t of o e s t r a d i o l on the r egu -
l a t i o n of gonadot roph ins develops du r ing mid- t o l a t e 
f o e t a l l i f e (Kelch e t a l . · 1973) , r e s u l t i n g in low FSH 
and LH d u r i n g ch i ldhood and p r e p u b e r t y . In e a r l y pube r -
ty the LH response t o LH-RH i n c r e a s e s as t he f i r s t s i gn 
of changes in t he g o n a d o s t a t . This i s fol lowed by r i s e s 
f i r s t of b a s a l FSH, then of LH and f i n a l l y of 1 7 3 - o e s t r a -
d i o l , showing t h a t t h e o v a r i e s respond t o t h e s e changes 
(Sizonenko e t a l . 1970, J enne r e t a l . 1972, Roth e t a l . 
1972) . The gonado t roph ic s t a t u s of b r e a s t f e e d i n g women 
resembles t h e r e f o r e t h a t of p r e - t o e a r l y p u b e r t y . 
In b r o m o c r i p t i n e - t r e a t e d mothers t h e r e was a c l e a r l y i n -
c r e a s e d LH and FSH response to LH-RH a f t e r o e s t r a d i o l 
a d m i n i s t r a t i o n . 
Yen and Lein (1976) demons t ra ted in c y c l i c women t h a t 
o e s t r a d i o l indeed i n c r e a s e d t h e p r o d u c t i o n of LH by the 
p i t u i t a r y g l and . They a l s o proposed a p l a u s i b l e hypo the -
s i s of an a c t i v a t i o n of the p o s i t i v e feedback mechanism 
in the hypothalamus by o e s t r a d i o l , r e s u l t i n g in an i n -
c r e a s e d r e l e a s e of LH-RH. This then l e a d s t o the mid-
cyc l e LH peak (see 1 . 8 . ) . In b r o m o c r i p t i n e - t r e a t e d women 
we demons t ra ted a normal b a s a l LH and an i n c r e a s e d LH 
response t o LH-RH a f t e r f ive days of o e s t r a d i o l admin i s -
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tration, indicating an accumulation of LH in the pitui-
tary gland during the oestradiol administration. This can 
only occur in the presence of endogenous LH-RH. So far 
these data are in accord with the model proposed by Yen 
and Lein (1976) for the menstrual cycle and indicate that 
during normoprolactinaemia the hypothalamus and the 
pituitary gland respond to stimulants like l7ß-oestradiol 
and LH-RH in the same way as during the menstrual cycle 
(Keye and Jaffe 1975). 
The significantly increased FSH response to LH-RH after 
oestradiol challenge in non-lactating, bromocriptine-
treated women was rather surprising. In non-challenged 
women the response decreased as oestradiol increased to 
mid-follicular levels. A further increase of 17g-oestra-
diol to preovulatory plasma concentrations showed a dra-
matic increase in FSH response. Thus, like LH, FSH also 
seems to follow a biphasic response pattern as oestradiol 
increases. However, the amount of oestradiol necessary 
to initiate this increased response seems to be greater 
than that for LH. This is an interesting observation 
which may explain the FSH peak seen during the normal 
menstrual cycle. 
Glass and Butt (19 79) showed a return of the positive 
feedback effect of oestradiol in non-lactating, non-
medicated women about six weeks post partum. Critchlow 
and Elwers Bar-Sela (1967), Faiman and Winter (1972) and 
Grumbach et al. (19 72) described how this positive feed-
back effect via the hypothalamus only becomes operational 
at midpuberty. In the normal menstrual cycle a biphasic 
effect of oestradiol on LH can also be observed (Tsai 
and Yen 1971, Monroe et al. 1972, Jaffe and Keye 1974, 
Reiter et al. 1974). 
The time required for the restoration of ovarian acti-
vity in lactating women is variable and depends on the 
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duration of lactation and the persistence of hyperprolac-
tinaemia. When ovarian activity returns, the hormonal 
changes which occur in the gonadostat resemble those of 




The mechanism r e s p o n s i b l e for the de lay in r e s t o r a t i o n 
of ova r i an func t ion in t he p o s t partum human female i s as 
y e t no t f u l l y unde r s tood . In o r d e r t o e l u c i d a t e t he o p e r a -
t i v e feedback mechanisms between hypotha lamus , p i t u i t a r y 
and ovary du r ing the s t a g e of p h y s i o l o g i c a l h y p e r p r o l a c t i -
naemia the p r e v i o u s l y d e s c r i b e d s t u d i e s were under taken in 
n u r s i n g , in n o n - n u r s i n g , b r o m o c r i p t i n e - t r e a t e d and in non-
n u r s i n g , non-medica ted mothe r s . 
In c h a p t e r 1 t he l i t e r a t u r e concern ing the h y p o t h a l a -
mic- p i t u i t a r y - o v a r i a n a x i s d u r i n g the p o s t par tum p e r i o d 
i s reviewed and a d e s c r i p t i o n i s given of a h y p o t h e t i c a l 
model for the hormonal r e g u l a t i o n of t he mens t rua l c y c l e , 
c o n t a i n i n g s i m u l t a n e o u s l y o p e r a t i n g p o s i t i v e and n e g a t i v e 
feedback mechanisms. 
Chapter 2 d e s c r i b e d m a t e r i a l and methods for our 
s t u d i e s . In l a c t a t i n g , in n o n - l a c t a t i n g , non-medica ted and 
in n o n - l a c t a t i n g , b r o m o c r i p t i n e - t r e a t e d , e a r l y p u e r p e r a l 
women b a s a l g o n a d o t r o p h i n s , p r o l a c t i n and 1 7 ß - o e s t r a d i o l 
were e s t i m a t e d . In the f i r s t and the t h i r d group t h i s was 
r e p e a t e d du r ing and a f t e r c h a l l e n g e wi th o e s t r a d i o l - b e n -
z o a t e . The p i t u i t a r y r e s p o n s i v e n e s s t o LH-RH and TRH was 
de termined in l a c t a t i n g and in n o n - l a c t a t i n g , bromo-
c r i p t i n e - t r e a t e d mo the r s , c h a l l e n g e d and uncha l l enged wi th 
o e s t r a d i o l - b e n z o a t e . 
Al l sampling and t e s t i n g was performed a t the v o l u n t e e r s 
homes, in l a c t a t i n g women a t l e a s t 60 minutes a f t e r 
commencement of n u r s i n g . 
Al l hormones were measured by s p e c i f i c radioimmunoassays . 
In c h a p t e r 3 a s tudy i s p r e s e n t e d about the p r e c i s e 
r e l a t i o n s h i p between g o n a d o t r o p h i n s , p r o l a c t i n and 17ß-
o e s t r a d i o l . 
Nursing women had h i g h e r p r o l a c t i n l e v e l s than the non-
n u r s i n g g r o u p s , w i t h o u t an i n d i c a t i o n of f o l l i c u l a r 
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m a t u r a t i o n . 
Bromocr ip t ine reduced p r o l a c t i n t o very low l e v e l s , a f t e r 
which f o l l i c u l a r ma tu ra t i on s t a r t e d . 
Non-nurs ing , non-medica ted women had p r o l a c t i n va lues 
between those of n u r s i n g and those of b r o m o c r i p t i n e -
t r e a t e d mothe r s . In some of them a d e f i n i t e i n c r e a s e in 
1 7 ß - o e s t r a d i o l was obse rved . 
Chapter 4 d e a l s wi th the i n f l u e n c e of exogenously 
a d m i n i s t e r e d I 7 ß - o e s t r a d i o l - b e n z o a t e on gonadot rophins and 
p r o l a c t i n . 
L a c t a t i n g women showed only a n e g a t i v e feedback e f f e c t of 
o e s t r a d i o l on t he g o n a d o t r o p h i n s . N o n - l a c t a t i n g , bromo-
c r i p t i n e - t r e a t e d women demons t ra ted both a n e g a t i v e and 
a p o s i t i v e feedback e f f e c t . 
The a l r e a d y e l e v a t e d p r o l a c t i n l e v e l s in n u r s i n g women 
were no t i n f l u e n c e d by c h r o n i c o e s t r a d i o l a d m i n i s t r a t i o n . 
In n o n - n u r s i n g , p u e r p e r a l women t r e a t e d wi th b romocr ip -
t i n e , exogenous o e s t r a d i o l caused a s i g n i f i c a n t r i s e in 
plasma p r o l a c t i n . 
In c h a p t e r 5 a s tudy i s d e s c r i b e d about the p i t u i t a r y 
response to the exogenously a d m i n i s t e r e d p r o v o c a t i v e 
s t i m u l a n t s LH-RII and TRH. 
In l a c t a t i n g women the response induced peaks of FSH were 
h i g h e r on day 2 3 than on day 17 p o s t par tum, whi le the 
response of LH dec rea sed du r ing t h i s p e r i o d . Bromocrip-
t i n e - t r e a t e d mothers showed a d e c r e a s e of the FSH response 
and an i n c r e a s e of the LH response to LH-RH from the 
s e v e n t e e n t h to t he t w e n t y t h i r d day whi l e 1 7 ß - o e s t r a d i o l 
i n c r e a s e d s i g n i f i c a n t l y . 
The p r o l a c t i n response t o TRH in n u r s i n g women was c l e a r l y 
reduced in comparison with the normal mens t rua l c y c l e . 
Non-nurs ing , b r o m o c r i p t i n e - t r e a t e d women showed very low 
b a s a l p r o l a c t i n l e v e l s , but a r esponse to TRH comparable 
t o t h a t in c y c l i n g women. 
Chapter 6 c o n s i s t s of a s tudy about the i n f l u e n c e of 
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exogenous 1 7 6 - o e s t r a d i o l on t he p i t u i t a r y response t o 
LH-RH and TRH. 
In n u r s i n g women the FSH response t o LH-RH was c l e a r l y 
d imin ished fo l lowing the o e s t r a d i o l c h a l l e n g e . At t he same 
time the LH response was low. This i n d i c a t e d a n e g a t i v e 
feedback e f f e c t of o e s t r a d i o l . However, the o e s t r a d i o l 
c h a l l e n g e r e s u l t e d in an i n c r e a s e d response of FSH and 
LH t o LH-RH in b r o m o c r i p t i n e - t r e a t e d , p u e r p e r a l women, 
i . e . a p o s i t i v e feedback e f f e c t of o e s t r a d i o l . 
In n u r s i n g and in non -nu r s ing women t r e a t e d wi th bromo-
c r i p t i n e , p r o l a c t i n responses to TRH were i n c r e a s e d a f t e r 
o e s t r a d i o l c h a l l e n g e . 
In c h a p t e r 7 t he s t u d i e s a re p l a c e d in c o n t e x t . 
Regarding p r o l a c t i n l a c t a t i n g women bo th wi th and w i t h o u t 
o e s t r a d i o l c h a l l e n g e showed a d imin i shed response to TRH 
as compared t o c y c l i n g women. In b r o m o c r i p t i n e - t r e a t e d 
wi thou t o e s t r a d i o l a d m i n i s t r a t i o n , a normal response was 
s e e n ; a f t e r o e s t r a d i o l c h a l l e n g e , however, the p r o l a c t i n 
ou tpu t was i n c r e a s e d . In t h i s group o e s t r o g e n s demons t ra -
t ed dopamine a n t a g o n i s t i c p r o p e r t i e s . 
The s t u d i e s on the gonadot rophins in n u r s i n g women 
i n d i c a t e d , t h a t l a c t a t i o n a l amenorrhoea i s e x p l a i n e d by an 
endogenous s h o r t a g e of LH-RH, due t o t he predominance of 
t he n e g a t i v e feedback system. In b r o m o c r i p t i n e - t r e a t e d 
women, however, both p o s i t i v e and n e g a t i v e feedback 
mechanisms were o p e r a t i n g , l i k e in normal ly c y c l i n g women. 
I t was conc luded , t h a t the time r e q u i r e d for the r e s t o r a -
t i o n of ova r i an a c t i v i t y in l a c t a t i n g women, i s v a r i a b l e 
and depends on the d u r a t i o n of l a c t a t i o n and the p e r s i s -
tence of h y p e r p r o l a c t i n a e m i a . When o v a r i a n a c t i v i t y 
r e t u r n s , the hormonal changes which occur in the gonado-
s t a t , r e s e m b l e those of p u b e r t y , a l t hough the d u r a t i o n of 
t h e s e changes i s much s h o r t e r . 
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SAMENVATTING 
Het mechanisme da t v e r a n t w o o r d e l i j k i s voor de 
v e r t r a g i n g in h e t h e r s t e l van de ova r iumfunc t i e na de 
b e v a l l i n g i s t o t op heden nog n i e t gehee l bekend. Met h e t 
doel de func t ione rende feedback-systemen tu s sen 
hypotha lamus , hypofyse en ovarium gedurende de pe r iode van 
f y s i o l o g i s c h e h y p e r p r o l a c t i n a e m i e op t e h e l d e r e n werden in 
h e t Puerperium de bovenbeschreven onderzoekingen u i t g e v o e r d 
b i j l a c t e r e n d e vrouwen, b i j n i e t - l a c t e r e n d e vrouwen d i e 
werden behandeld met b r o m o c r i p t i n e en b i j n i e t - l a c t e r e n d e 
vrouwen d i e geen med ica t i e o n t v i n g e n . Medewerking aan h e t 
onderzoek gesch iedde op v r i j w i l l i g e b a s i s en na v o l l e d i g 
t è z i j n i n g e l i c h t over de aa rd van de onderzoekingen . 
In hoofdstuk 1 wordt een o v e r z i c h t gegeven van de 
l i t e r a t u u r over de h y p o t h a l a a m - h y p o f y s a i r - o v a r i ë l e as 
gedurende h e t kraambed en wordt een b e s c h r i j v i n g gegeven 
van een h y p o t h e t i s c h model voor de hormonale r e g u l a t i e van 
de mens t rue l e cyc lus da t g e l i j k t i j d i g werkende p o s i t i e v e 
en n e g a t i e v e feedback-systemen omvat. 
In hoofdstuk 2 worden de onderzoch te groepen en de 
methoden en t e chn i eken van de onderzoekingen besch reven . 
Bi j l a c t e r e n d e vrouwen, b i j n i e t - l a c t e r e n d e vrouwen zonder 
m e d i c a t i e en b i j n i e t - l a c t e r e n d e vrouwen d i e b romocr ip t i ne 
kregen werden de b a s a l e g o n a d o t r o f i n e n , h e t p r o l a c t i n e en 
h e t 1 7 3 - o e s t r a d i o l bepaa ld . In de e e r s t e en de derde groep 
werd d i t h e r h a a l d t i j d e n s en na b e l a s t i n g met o e s t r a d i o l -
b e n z o a a t . De g e v o e l i g h e i d van de hypofyse voor LH-RH en 
TRH werd g e t e s t b i j l a c t e r e n d e en b i j n i e t - l a c t e r e n d e , met 
b r o m o c r i p t i n e behandelde vrouwen, zowel b e l a s t a l s 
o n b e l a s t met o e s t r a d i o l - b e n z o a a t . 
De bloedafnames en de t e s t e n werden v e r r i c h t b i j de 
vrouwen t h u i s ; deze vonden b i j l a c t e r e n d e vrouwen mins tens 
60 minuten na h e t begin van de voeding p l a a t s . 
De hormoonbepalingen werden v e r r i c h t met s p e c i f i e k e 
94 
rad io - immuno-assays . 
In hoofds tuk 3 wordt een onderzoek g e p r e s e n t e e r d n a a r 
de exac te w i s s e l w e r k i n g t u s s e n g o n a d o t r o f i n e n , p r o l a c t i n e 
en 1 7 ß - o e s t r a d i o l . 
Lac terende vrouwen b leken hogere p r o l a c t i n e w a a r d e n t e 
hebben dan vrouwen in de n i e t - l a c t e r e n d e groepen en 
toonden geen f o l l i k e l n j p i n g . 
Bromocr ip t ine deed h e t p r o l a c t i n e da len t o t zee r l age 
waarden waarna f o l l i k e l n j o i n g aan toonbaar werd. 
N i e t - l a c t e r e n d e vrouwen zonder m e d i c a t i e hadden p r o l a c t i n e -
s p i e g e l s d i e t u s s e n d i e van l a c t e r e n d e en n i e t - l a c t e r e n d e 
vrouwen in l a g e n . Bi] enke len van hen werd een d u i d e l i j k e 
s t i j g i n g van 1 7 S - o e s t r a d i o l waargenomen. 
In hoofds tuk 4 wordt de i n v l o e d van exogeen 1 7 g - o e s t r a -
d i o l op de gonado t ro f inen en op p r o l a c t i n e behande ld . 
Lac te rende vrouwen l i e t e n u i t s l u i t e n d een n e g a t i e v e 
feedback van o e s t r a d i o l op de g o n a d o t r o f m e n z i e n . N i e t -
l a c t e r e n d e vrouwen d ie b r o m o c r i p t i n e k r e g e n , toonden zowel 
een n e g a t i e v e a l s een p o s i t i e v e feedback. 
De reeds verhoogde p r o l a c t i n e w a a r d e n b i j l a c t e r e n d e 
vrouwen werden n i e t be ïnv loed door ch ron i sche t o e d i e n i n g 
van o e s t r a d i o l . Bi] n i e t - l a c t e r e n d e vrouwen d i e in h e t 
kraambed werden behandeld met b r o m o c r i p t i n e v e r o o r z a a k t e 
exogeen o e s t r a d i o l een s i g n i f i c a n t e s t i j g i n g van h e t 
p r o l a c t i n e in h e t p lasma. 
In hoofds tuk 5 wordt een onderzoek beschreven n a a r de 
respons van de hypofyse op de exogeen toeged iende s t i m u -
l a n t i a LH-RH en TRH. 
Bi] l a c t e r e n d e vrouwen was de door LH-RH ge ïnduceerde FSH-
s t i j g m g hoger op dag 2 3 dan op dag 17 p o s t partum 
t e r w i ] l de LH-respons gedurende deze p e r i o d e d a a l d e . 
Moeders d i e met b r o m o c r i p t i n e werden behande ld , toonden 
een d a l i n g van de FSH-respons en een s t i j g i n g van de LH-
respons na LH-RH van de zeven t i ende t o t de d r i e ë n t w i n t i g -
s t e dag t e r w i j l h e t 1 7 ß - o e s t r a d i o l s i g n i f i c a n t s t e e g . 
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De p r o l a c t i n e s t i j g i n g na TRH-toediening b i j l a c t e r e n d e 
vrouwen was d u i d e l i j k v e r l a a g d in v e r g e l i j k i n g met de 
normale mens t rue l e c y c l u s . N i e t - l a c t e r e n d e vrouwen met 
b r o m o c r i p t i n e m c d i c a t i e l i e t e n zee r l age b a s a l e p r o l a c t i n e -
waarden z ien hoewel de s t i j g i n g na TRH-toediening 
v e r g e l i j k b a a r was met d i e b i j vrouwen met een normale 
c y c l u s . 
Hoofdstuk 6 beva t een onderzoek n a a r de inv loed van 
exogeen 1 7 ß - o e s t r a d i o l op de r e a c t i e van de hypofyse na 
LH-RH en TRH. 
Bij l a c t e r e n d e vrouwen b leek de F S H - s t i j g i n g na LH-RH-
t o e d i e n i n g d u i d e l i j k v e r l a a g d a l s r e a c t i e op de o e s t r a -
d i o l b e l a s t i n g . Bi j vrouwen d i e in h e t kraambed bromocr ip -
t i n e k r e g e n , r e s u l t e e r d e de o e s t r a d i o l b e l a s t i n g e c h t e r in 
een verhoogde s t i j g i n g van FSH en LH a l s r e a c t i e op LH-RH, 
d . w . z . een p o s i t i e v e feedback van o e s t r a d i o l . 
Zowel b i j l a c t e r e n d e a l s b i j n i e t - l a c t e r e n d e en met 
b r o m o c r i p t i n e behandelde vrouwen was de p r o l a c t i n e s t i j g i n g 
na TRH-toediening verhoogd na de o e s t r a d i o l b e l a s t i n g . 
In hoofds tuk 7 worden de onderzoekingen met e l k a a r in 
verband g e b r a c h t . 
Ten aanzien van h e t p r o l a c t i n e toonden l a c t e r e n d e vrouwen, 
zowel b e l a s t a l s o n b e l a s t met o e s t r a d i o l , een ve r l aagde 
respons op TRH verge leken met normaal menst ruerende 
vrouwen. Bi j vrouwen d i e in h e t kraambed b r o m o c r i p t i n e 
kregen en geen o e s t r a d i o l b e l a s t i n g onde rg ingen , werd een 
normale p r o l a c t i n e u i t s c h e i d i n g g e z i e n ; na een o e s t r a d i o l -
b e l a s t i n g e c h t e r was de p r o l a c t i n e r e s p o n s verhoogd. In 
deze groep oefende o e s t r a d i o l een dopamine-antagonerende 
werking u i t . 
Wat b e t r e f t de gonado t ro f inen wezen de r e s u l t a t e n b i j 
l a c t e r e n d e vrouwen erop da t de l a c t a t i e - a m e n o r r h e e wordt 
v e r o o r z a a k t door een endogeen t e k o r t aan LH-RH ten gevolge 
van h e t ove rhee r sen van h e t n e g a t i e v e feedbacksysteem. 
Ech t e r b i j vrouwen d i e met b r o m o c r i p t i n e werden behande ld , 
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waren zowel het positieve als het negatieve feedback-
systeem actief, zoals bij vrouwen met een normale cyclus. 
Geconcludeerd werd dat de tijd die nodig is voor het 
herstel van de ovariumfunctie bij lacterende vrouwen 
varieert en dat deze afhankelijk is van de duur van de 
lactatie en van het verhoogd blijven van de prolactine-
spiegel. Als de ovariele activiteit terugkeert, dan zijn 
de hormonale veranderingen die optreden in de gonadostat 
vergelijkbaar met die in de puberteit, zij het dat deze 
veranderingen zich in het kraambed veel sneller afspelen 
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TABLE IV Prolactin (ng/ml) 
Days post partum 





















































































































Ca 7.0 12 8.0 9.0 13 3.0 10 80 5.0 
Cb 18 41 11 11 15 13 9.0 8.0 4.0 4.0 
Cc 16 9.5 3.5 4.0 7.0 8.5 4.5 7.5 6.5 4.5 
Cd 15 16 12 59 9.0 32 35 9.5 11 9.0 
Ce 5.5 7.0 8.0 3.0 5.0 4.5 6.0 2.0 9.0 2.0 
113 
APPENDIX 
TABLE V FSH (mlU/ml) 
















































18 19 20 21 
1.8 3.0 3.2 3.8 
<0.3 0.3 0.6 1.3 
4.3 3.8 4.9 4.1 
2.2 2.7 3.7 3.1 




































22 23 24 25 
4.7 4.1 3.6 7.4 
1.3 0.3 1.7 3.6 
4.7 8.3 5.1 5.1 
4.0 3.1 3.6 4.6 











































TABLE VI LH (mlU/ml) 
Days post partum 



































Aid 10 5.8 5.5 5.1 5.0 5.8 6.8 6.1 7.2 7.4 






















































































































TABLE VI I 17ß-0estra<Jiol (pg/ml) 
Days post partum 








































































































































































TABLE VI II Prolactin (ng/ml) 
Days post partum 

























































TABLE IX FSH (mlU/ml) 
Days post partum 



































A4d 0.3 0.6 1.0 0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0. 
A4e <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0. 
TABLE X LH (mlU/ml) 
Days post partum 








13 11 5.2 
14 12 11 













A4d 8.8 5.3 4.4 <3.8 <3.8 <3.8 <3.8 <3.8 <3.8 
A4e 5.4 5.2 3.8 3.8 <3.8 <3.8 <3.8 <3.8 <3.8 
1 
\PPENDIX 
TABLE XI 17g-0est rad lo l (pg/ml) 
Days post partum 














































A4e 25 17 17 146 640 154 398 310 70 14 
TABLE XII Prolactin (ng/ml) 
Days post partum 














































B4e 2.5 2.5 1.5 7.0 9.0 5.0 28 13 20 34 
TABLE XIII FSH (mlU/ml) 
Days post partum 



































B4d 2.9 2.9 2.8 2.0 1.1 1.4 2.3 2.6 3.4 4.5 
B4e 2.5 3.1 2.7 2.1 2.2 2.1 3.2 2.6 3.2 4.0 
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TABLE XIV LH (mlU/ml) 
Days post partum 
16 17 18 19 20 21 22 23 24 25 
Subject 
B4a 26 27 24 23 14 18 23 33 6.8 9 
В4Ь 3.8 6.5 6.7 <3.8 <3.8 <3.8 <3.8 <3.8 <3.8 <3 
B4c 9.3 13 10 14 7.0 7.9 12 11 15 20 
B4d 10 12 13 11 6.2 11 13 14 11 14 
B4e 7.9 8.0 8.8 7.6 7.3 5.9 14 13 14 13 
TABLE XV 17ß-0estradlol (pg/ml) 
Days post partum 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TABLE XVIII LH (mlU/ml) 
+20 +30 +45 +60 +90 
27 31 33 28 16 
14 18 15 15 11 
76 61 46 46 44 
13 12 9.5 11 8.9 
12 15 10 14 11 
23 22 20 15 16 
4.6 6.4 4.9 4.θ 5.0 
27 32 29 28 24 
16 19 16 17 16 
29 26 26 23 20 




















































































TABLE XIX 17ß-0estradiol (pg/ml) 
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TABLE XX Prolactin (ng/ml) 






































































































TABLE XXI FSH (mlU/ml) 
































B2d 3.5 3.8 3.8 4.5 4.5 4.7 4.4 4.5 4.1 




















































A P P E N D I X 
TABLE XXI I LH ( m l U / m l ) 
















41 30 28 
9.1 8.6 5.3 
23 20 17 
19 20 18 
48 47 43 








































































































TABLE XXIII 17e-Oestrad!ol (pg/ml) 
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TABLE XXIV Prolactin (ng/ml) 




















































TABLE XXV FSH (mlU/ml) 










































A5e <0.3 <0.3 <0.3 1.1 2.9 4.1 4.2 3.4 4.2 
































































TABLE XXVII 17ß-0estradiol (pg/ml) 

























TABLE XXIX Prolactin (ng/ml) 
Time -30 -15 0 +10 +20 +30 +45 +60 +90 
Subject 
B5a 2.5 <1.5 
B5b 20 27 
B5c 31 29 
B5d 29 29 
B5e <1.5 <'1.5 
<1.5 10 12 9.0 7.5 5.5 3.0 
19 70 64 50 49 45 30 
28 >130 >130 >130 >130 >130 114 
27 85 99 76 73 49 43 
<1.5 25 28 23 22 22 17 
APPENDIX 
TABLE XXX FSH (rnlU/ml) 
































B5d <0.3 <0.3 <0.3 0.8 2.4 3.5 4.3 3.7 3.6 
B5e 1.4 1.1 1.3 4.3 7.4 8.8 13 19 11 
TABLE XXXI LH (mlU/ml) 





























B5d 13 17 16 22 27 65 48 26 25 
B5e 13 15 12 63 95 118 164 149 99 
TABLE XXXII 178-Oestradiol (pg/ml) 


































De auteur van dit proefschrift werd in 1948 in 
Amsterdam geboren. Hij doorliep daar de lagere school 
en van I960 tot 1967 het gymnasium-g op het Sint Nicolaas 
Lyceum. 
In 1967 werd de medische studie gestart aan de 
Faculteit der Geneeskunde van de Vrije Universiteit te 
Amsterdam. Tijdens deze studie was hij 2 jaar lid van de 
Onderwijs Commissie van de Medische Faculteit. Van 1971 
werkte hij als student-assistent op de Afdeling Onderwijs-
Coördinatie (hoofd Dr L. Hemmes) en van 1972 tot 1973 op 
de Afdeling Anthropogenetica (hoofd Prof.Dr A.W. Eriksson) 
van de Faculteit der Geneeskunde. In 1974 werd het arts-
examen afgelegd. 
Hierna volgde een periode van 2 maanden als algemeen 
arts in de Verpleeghuizen Eugeria en 't Meulenbelt te 
Almelo. Van 1974 tot 1975 volgde hij de huisartsen-
opleiding aan het Huisartsen Instituut van de Vrije Uni-
versiteit te Amsterdam, in het kader waarvan hij als arts-
assistent 6 maanden werkte bij R.C. Veldhuyzen van Zanten, 
huisarts te Enter, en 6 maanden bij J. Wolthuis, internist 
in het Prinses Irene Ziekenhuis te Almelo. Registratie in 
het Huisartsen Register volgde in 1975. 
Van 1975 tot 1979 was hij in opleiding tot gynaecoloog 
in de Kliniek voor Obstetrie en Gynaecologie (hoofden Prof. 
Dr Т.К.A.B. Eskes en Prof. Dr J.L. Mastboom) van het Sint 
Radboud Ziekenhuis te Nijmegen. Het B-opleidingsjaar werd 
in februari 19 79 gestart op de Afdeling voor Obstetrie en 
Gynaecologie (opleider K.C.M. Fauser, gynaecoloog) van het 
Ziekenhuis De Stadsmaten te Enschede. 
128 
STELLINGEN 
behorende bij het proefschrift 
"LACTATIONAL AMENORRHOEA, 
the hypothalamic-pituitary-ovarian 
axis during the puerperium in man" 
door H.M. VEMER, 
te verdedigen op 28 september 1979. 
I 
De lactatie-amenorrhoe berust op veranderingen op 




Tussen partus en eerste menstruatie post partum treden 
veranderingen op in de regulatie van de gonadotrofinen-
afgifte door de hypofyse die vergelijkbaar zijn met die 
in de puberteit bij het meisje. 
dit proefschrift. 
III 
In het kraambed vertonen lacterende vrouwen uitsluitend 
een negatieve feedback van oestradiol op de gonadostat, 
terwijl niet-lacterende en met bromocriptine behandelde 
kraamvrouwen zowel een positieve als een negatieve 
feedback laten zien. 
dit proefschrift. 
IV 
Hoewel gedurende de fysiologische hyperprolactinaemie in 
het kraambed de prolactine-afgifte door de hypofyse sterk 
daalt gedurende bromocriptine-toediening, blijft de 




Bij niet-lacterende kraamvrouwen, behandeld met 
bromocriptine, oefent oestradiol een werking uit op de 




Als lactatieremming in het kraambed gewenst is en gekozen 
wordt voor farmacotherapie, dan verdient - gelet op hoofd-
en bijwerkingen - bromocriptine de voorkeur. 
VII 
Voor een goede lactatie is essentieel dat de tepels snel 
post partum adequaat worden gestimuleerd, bijvoorbeeld 
door de pasgeborene direct na de geboorte aan te leggen. 
VIII 
Aangezien in een groot aantal van de gevallen van 
zogenaamde onverklaarde infertiliteit endometriose wordt 
gevonden, dient elk infertiliteitsonderzoek waarbij de 
oorzaak van de infertiliteit nog niet duidelijk is, te 
worden afgesloten met een diagnostische laparoscopie met 
speciale aandacht voor het Cavum Douglasi en de laterale 
bekkenwand ter plaatse van de Ovaria. 
IX 
Niet alleen bij secundaire, maar ook bij primaire 
amenorrhoe moet aan hyperprolactinaemie als oorzaak 
worden gedacht. 
X 
Bij primaire amenorrhoe op 16-jarige leeftijd is de mediaan 
plus twee maal de standaard deviatie van de menarche-
leeftijd (15 jaar en 8 maanden) zover overschreden dat 
nader onderzoek naar de oorzaak hiervan gewenst is. 
Van Venrooy-IJsselmuiden (1977) N.T.V.G. 121:319-323. 
XI 
Elke diagnostische ingreep die geen therapeutische 
consequenties voor de desbetreffende patient heeft, is een 
wetenschappelijk onderzoek of experiment en dient te 
worden omgeven met de daarbij behorende reserves en 
maatregelen, zoals uitleg aan en toestemming van de 
proefpersoon en het bestaan van een onderzoekprotocol. 
Robin E.R. (1978) J.A.M.A. 240:227 3-2275. 
XII 
Gezien de te verwachten psychosexuele complicaties moet 
de indicatie tot uterusextirpatie met evenveel 
zorgvuldigheid worden gesteld als die tot een totale 
prostatectomie. 
Sloan D. (1978) Am.J. Obstet.Gynecol. 131:598-605. 
XIII 
De betalingsregeling voor huisartsen-in-opleiding 
betekent een niet-gerechtvaardigde onderschatting van het 
huisartsenvak ten opzichte van andere specialismen. 
XIV 
In het kader van wetgeving die mensen verplicht in auto's 
veiligheidsriemen en op brommers een helm te dragen, is 
het onlogisch het roken van sigaretten niet te verbieden. 
XV 
Bij inschrijving in het huisartsenregister zou een aparte 
aantekening betreffende het wel of niet gerechtigd zijn 
tot het bedrijven van verloskunde op zijn plaats zijn. 
XVI 
Tijdens de ongecompliceerde ontsluitingsperiode is verbale 
anaesthesie de eerst aangewezen vorm van sedatie en 
pijnstilling. 


